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Compact integral 
shaft and bearing 
unit eliminates parts 
—cuts assembly time. 


Photo: Courtesy Berkeley Pump Co. 


Nip Boll Bearings Help Cut Size... 
— Lower Costs “250 Per Purnp/ 


CUSTOMER PROBLEM: 


Redesign utility water pump for Air Con- 
ditioner market. Conversion must achieve 
smaller size without reducing pump capac- 
ity. At the same time, customer must lower 
over-all production costs. 


SOLUTION: 


N/D Sales Engineer suggested the versa- 
tile New Departure fan and pumpshaft 
ball bearing. This compact precision 
bearing permitted use of over-the-housing 
pulleys with belt load located over the 
raceway. Its integral shaft, which is the 


, 


Dp 


inner race, simplified design and helped 
reduce housing size without changing pump 
capacity. In addition, the sealed and lubri- 
cated-for-life bearing replaced two sealed 
bearings, separate shaft and snap rings 
. . . cutting part and assembly-time costs 
$2.50 per pump. 

Perhaps one of New Departure’s wide 
selection of production ball bearings will 
help give your product the sales appeal and 
cost savings you’re looking for. For more 
information, call the New Departure Sales 
Engineer in your area or write Dept. E-3. 


za, Replacement ball bearings available through 
United Motors System and its Independent Bearing Distributors 


NEV “> EPARTURE 
DIVISION OF CENERAL/moTORS, BRISTOL, CONN. 


NOTHING ROLLS LIKE A BALL 
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COUNTERSHAFT 


GOO 


INDEPENDENT 


BOOM HOUSING 


WORM HOUSING 
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SWING SHAFT 


UNIT Model 1020 pictured above is a *4 yard diesel 
excavator designed for maximum convenience and ver- 
satility in medium-duty applications. As in other UNIT 
excavators, National Oil Seals are installed at key 
points to retain lubricant, exclude dirt and water, and 
prolong life of bearings and assemblies. 


In the UNIT 1020 Excavator, a total of 23 National 
Seals are employed in 9 basic subassemblies. These in- 
clude front, rear and intermediate countershaft assem- 
blies, swing traction reverse shaft, the turntable center 
pin assembly, vertical swing shaft, worm housing and 
traction shaft assemblies. 
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INTERMEDIATE COUNTERSHAFT 


National Oil Seals used at key points 
throughout UNIT Crane & Shovel excavators 


NATIONAL SEAL 
Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 

Plants: Van Wert, Ohio, Downey and Redwood City, California 


aN’ a” aw ax FRONT 
O O OQ O) COUNTERSHAFT 


SWING & TRACTION 
REVERSE SHAFT 


-_~ 


>) CENTER POST 
\ BUSHING 


VERTICAL TRACTION 
SHAFT 


Grease seals used in the Model 1020 are of the National 
50,000 series design, employing a spring-tensioned 
leather sealing member mounted inside a precision- 
made steel outer case. Shaft sizes range from 11/16” in 
the intermediate countershaft assembly to 8” on the 
turntable center pin. Similar use of National Seals is 
made in 11] other excavators offered by UNIT. 


National Seals used in the UNIT Model 1020 are all of 
standard design; National offers over 2,500 different 
such seals or can design special seals for special require- 
ments. Call your National Applications Engineer. He’s 
listed in the Yellow Pages, under Oil Seals. 
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The 1959 Yearbook 


HE 1959 — Sixth Edition — AGRICULTURAL ENGINEERS 

YEARBOOK is in the hands of the printer and will be 

mailed early in April to all members of the American 
Society of Agricultural Engineers whose names are included 
in the active roll of members at the time of mailing. The 
price of the Yearbook is included in the annual membership 
dues paid by each ASAE member. The price to non-members 
of the ASAE is $5.00 per copy postpaid. 

The Yearbook includes a variety of information about the 
American Society of Agricultural Engineers as an organization 
and about many of its activities — all brought together under 
one cover for readily accessible reference. The Yearbook is 
proving to be a most useful tool to ASAE members for the 
reason that it provides much information for which they have 
frequent need and which otherwise would be available only 
from many different and sometimes uncertain sources. 

Of particular value to ASAE members is the fact that the 
contents of the Yearbook are brought up to date once every 
year. Not only is the material contained in preceding editions 
revised and improved, but much new material is being added 
each time it is reissued. 

The Yearbook contains all the current ASAE-Approved 
Standards, Recommendations, Codes and Data, including those 
omitted from the 1958 edition. Proposed for addition this 
year, pending ASAE Council approval, are new standards for 
three-point free-link hitch attachment of implements to agri- 
cultural wheeled tractors, uniform terminology for bulk milk 
handling, uniform terminology for conditioning of harvested 
crops, and electric wiring recommendations for bulk milk 
cooling systems. Improvements have been made in minimum 
standards for irrigation equipment, and standards for design 
and installation of non-reinforced concrete irrigation pipe 
systems. 


One section of the Yearbook is devoted to a directory of 
suppliers to agricultural engineers which contains a list of 
trade associations with activities related to agricultural engi- 
neering, a list of leading manufacturers of products having 
wide application in agriculture, and a classified list of manu- 
factured products and the principal manufacturers of each. 

A new feature this year is a summary of M.S. and Ph.D. 
theses submitted to agricultural engineering departments since 
those reported in May 1955 issue of AGRICULTURAL ENGINEER- 
ING. Other features of the Yearbook include the ASAE mem- 
bership roster, lists of ASAE members who are engaged in con- 
sulting engineering services, ASAE officers, divisions, sections, 
colleges offering curriculums in agricultural’ engineering, 
student branches, and the constitution, by-laws and rules. A 
listing of the ASAE committees for 1958-59 will not be carried 
since they will be carried in the July issue of AGRICULTURAL 
ENGINEERING, at the beginning of the committee year. 

In planning the material to be included in succeeding 
editions of the Yearbook, the editor is governed mainly by 
what appear to be the most obvious needs of the ASAE mem- 
bers in general. The aim, of course, is to make Yearbook con- 
tents of greatest possible usefulness to the largest number of 
members. To accomplish this purpose, the editor is con- 
stantly searching for new features that can be added. Ideas 
and suggestions from ASAE members are invited. Proposals 
and recommendations for ASAE committee action, and sub- 


sequent approval as ASAE Standards, 


Recommendations, 
Codes, and Data, are encouraged. 
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All New 
CASE.1000 


controls 
takes the | 


Operator adjusts cylinder speed over the full range 
of 500 to 1300 RPM to meet changing crop and field 
conditions—without leaving his seat! Other convenient, 
driver-seat controls include hydraulic header control, 
variable speed drive, power steering. 


Modern engineering for modern farming is more 
than just a phrase at Case... it is a philosophy 

. @ perpetual dissatisfaction with old, outworn 
concepts . . . a constant seeking of new concepts in 
power farming—of new approaches to the basic 
problem of producing more for less. 
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with on-the-go —— : 


Operator adjusts concave clearance on-the-go with a 
simple turn of this crank near the driver seat. To clear the 
cylinder, he simply pulls the concave drop pin just below. 
Clearance indicator is at edge of platform on his right. 


Now, for the first time in harvest history, combine 
operators can make cylinder speed and concave adjust- 
ments on-the-go—from the driver’s seat! With the new 
Case 1000, there’s no need to stop . . . no ladder climbing 
...no need to delay necessary field adjustments. Result: 
more grain, cleaner grain—in less time. 

One handy crank provides an infinite number of 
cylinder speeds from 500 to 1300 RPM;; the other adjusts 
concave clearance for varying crop conditions. In addi- 
tion, a tachometer on the instrument panel tells the 
operator his cylinder speed; an easy-to-reach concave 
drop pin lets him clear the cylinder. 

Case engineers developed the new Case 1000 with only 
one purpose in mind—genuine big capacity. They 
matched time-saving, on-the-go controls with a giant 42” 
cylinder . . . balanced design straight-through to fully 
utilize header capacity. 


“a 6UJ. §. CASE CO. ° 


Ist in Quality for Over 100 Years 


J. I.CASE 


RACINE, wis. 


sania |S 
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Hose Min. Bend | Max. Wkg. | Min. Burst 
O.D. Radii Pressure Pressure 
(Inches) (Inches) (P.S.1.) (P.S.1.) 


TO HIGHER PRESSURES 


Eastman engineering is making possible ever-increasing 
advances in hydraulic pressures through: 


@ Couplings designed to exceed minimum burst pressure 
—four times actual working pressure. 

® Hydraulic application of couplings to hose, assuring 
maximum grip—within specified hose tolerance. 

® Maximum orifice—designed to improve fluid flow, 
reduce friction and increase power delivery. 

® More rigid testing of completed assemblies to reveal 
additional opportunities for improvement. 

Let Eastman engineers help you increase the “power- 

performance ratio” of your product to improve your 

competitive position in your field. 


For 2-wire braid ‘hose. 
Offers maximum cou- 
oe ee angers strong | 
ose attachment and 


sures up to 5000 psi. 
See Pages 10 and 11. 


sd 


SOS D7 
: oe 


~ your pode through a 
easy replacement inthe — 
field. See new Bulletin — 


Permits easy sani 
in ‘close. quarters, | en 


_ insert—creating exclu- ; ee 
sive Inter-Lock grip — threaded connections 
‘ available to you only Dimensional © drawings, 
~ through Eastman. Pages sizes, and specifications 


a 4 and 5. 
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A NEW Service Concept. 
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THIS MUCH MORE in °99 


Expansion was not the order of the day during 
the past year, but it was in this period that the 
growing sales of “Double Diamonds” required 
the addition of 60% more manufacturing 
space. Hence, we now enter the more promis- 
ing future with better and more facilities to 


serve as your “gear department” or to fill your 
gear orders with “Double Diamond” Gears 
that are built to produce low installed cost... 
to serve economically and dependably on the 
job for which you buy them...and to do 
credit to your product and your reputation. 


May we send you this catalog of the gear types in which we specialize: 
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helical gears, flywheel starter gears, straight bevel gears, straight 
spur gears, angular bevel gears, hypoid bevel gears, gear assemblies, 
zerol* bevel gears, spiral bevel gears, and spline shafts? 
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GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
GEAR-MAKERS TO LEADING MANUFACTURERS 


Reg. U.S. Pat. Off. 


AUTOMOTIVE GEAR DIVISION 


MANUFACTURING COMPANY 
RICHMOND, INDIANA 
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Report to Readers... 


NEW FLIGHT-BAR DEVICE MAY BOOST An experimental cotton gin, developed by USDA 
CAPACITY OF COTTON GIN TENFOLD agricultural engineers, has produced close to 

20 pounds of extra-long-staple lint per inch of 
roller per hour. The average rate is about 24 pounds for modern commercial roller 
gins. . .. . What is new about the new gin is a flight-bar attachment that replaces 
the vibrating knife used in conventional roller gins. This attachment is made up of 
two endless, sprocket-driven chains, to which square steel bars, each as long as the 
ginning roller, are fastened slatlike at 2-inch intervals. As seed cotton is fed 
into the gin, the lint adheres to this roller. A stationary knife, set close and 
parallel to the roller, holds back the seeds as the lint is pulled by the roller. 
The sprocket-driven chains pull the flight bars across the knife, which removes the 
seed as the fiber is pulled between knife and roller. The ginning operation is then 
completed by doffing the lint from the roller with a rotary brush or blast of air or 
steam. . .. . A conventional blower was also added to the gin, by means of which any 
mixed seed and lint, not separated the first time through, can be returned to the 
feeder. . .. . Further tests are to be made to determine mechanical limitations 
of the gin and cotton fiber and spinning qualities. 


CROP SPRAYER-DUSTER APPLIES A new sprayer-duster with several unusual design 
CHEMICALS EITHER WET OR DRY features has been developed by a USDA engineer- 
entomologist research team in cooperation with 
state ag experiment station researchers. A particular feature of the machine is 
its flexibility for either spraying or dusting. It is adjustable for use on low- 
growing crops of different row spacings, and the chemical-carrying booms may be 
moved both horizontally and vertically within the rows. This permits spray or 
dust nozzles mounted on the booms being operated at uniform height for accurate 
placement of chemicals on upper and under portions of plants. ... . The re- 
searchers found combining sprayer and duster in one machine to be practical. 
For low-volume spraying, a Supplemental air blast is essential to further atomize 
the spray as it leaves the nozzles. Since an air blast from a duster was deemed 
ideal for this purpose, spray nozzles were built onto a duster. AS a result, 
this double-purpose unit permits applying chemicals wet or dry, as the need 
requires. It was also found that, with insecticides in current use, almost com- 
plete control of aphids was possible without significant mechanical damage to 
vines. . .. . The unit is powered by a row-crop tractor, to which a horizontal 
tubular drawbar is attached at right angles to the direction of travel. The 
sprayer-duster booms are attached to this drawbar by universal joints. The other 
ends of the booms ride on ski-like shoes that trail on the ground between rows. 
The nozzles on the booms are thus at a constant height and distance from the plants. 


WATERSHED PROTECTION AND FLOOD PRE- An SCS agricultural engineer told an ASAE 
VENTION WORKS EXCEED EXPECTATIONS meeting that the late spring floods in 1957, 

in the three states of Arkansas, Oklahoma, 
and Texas, did more than to emphasize the urgent need for more watershed-protec- 
tion and flood-prevention works in that tri-state area. That the designs of the 
completed watershed structures were adequate and safe was demonstrated by the fact 
that at no time during the severe test from the floods were these Structures in 
danger of failing. As a reSult, no major changes in methodology or design appear 
to be needed. It is the conclusion of the engineers that, if all feasible water- 
shed flood-prevention structures had been completed at the time, more than 100 
million dollars of flood-damage loss could have been avoided and several lives 
saved. . .. . The SCS watershed protection and flood prevention program includes 
proper land use and treatment in combination with such improvements as floodwater 
retarding structures, floodways, channel improvement, floodwater diversions, and 
sediment-control and grade-stabilization structures. 

(Continued on page 120) 
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One in a series of technical reports by Bower 


BRIEFINGS 


ROLLER BEARING LIFE AND 
CAPACITY LINKED TO STRESS DISTRIBUTION 


These reproductions of photoelastic 
studies contain important evidence for 
every engineer and designer concerned 
with the performance and selection of 
roller bearings. In these photographs, the 
alternate dark and light areas, called 
fringes, indicate not only the magnitude 
of stress but also the stress distribution. 
The photographs were taken by Bower 
Research Engineers during a study of 
stress distribution in roller bearings. 


The subjects represent rollers and race- 
ways of two roller bearings under iden- 
tical loads. The illustration at the left 
shows a roller of conventional design. 
The illustration at the right shows a 
Bower “Profiled” roller. That is, the 
roller is precision ground with a large 
radius generated along the body of the 
roller—a predetermined and controlled 
distance from each end. 


The conventional roller photo (left) 
clearly shows how, under load, stress 
concentration builds up in and near the 


1959 * MARCH * AGRICULTURAL ENGINEERING 


roller ends. This is called edge-loading. 
Such areas of concentrated stress are the 
breeding grounds for metal fatigue and 
eventual bearing failure. 


In the photo of the “Profiled” roller 
(right) stress lines can be seen uniformly 
distributed across the whole length of 
the roller and raceway. There are no 
points of excessive stress concentration, 
consequently no starting points for early 
fatigue. Such a “Profiled” roller exhibits 
a great advantage in improved load 
carrying capacity, a most important 
bearing requirement. 


Under actual operating conditions, 
Bower “Profiled” roller bearings show 
a considerably longer life at higher 


speeds and under greater loads than con- 
ventional roller bearings. 


Because of this, and of other Bower fea- 
tures to be discussed in later technical 
reports, we suggest that you consider 
the advantages of Bower bearings in 
satisfying your future bearing require- 
ments. 


x*wkere 


Bower engineers are always available, 
should you desire assistance or advice 
on bearing problems. Where product 
design calls for tapered roller bearings 
or journal roller assemblies, Bower 


makes these also in a full range of types 
and sizes. 


BOWER ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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oe Report to Readers (Continued from page 118) 


ARTIFICIAL CHICK ENSURES A device that reacts much as do the chicks it keeps 
HEAT CONTROL IN BROODERS comfortable has been developed by a research team 

of USDA and Purdue AES agricultural engineers. It is 
Simply a 4-inch black globe that operates under a chick brooder and loses heat by 
radiation and convection much like chicks lose heat to their surroundings. This 
control is more reSponsive to heat transfer by convection and radiation than are 
brooder controls now in use. ... . The black globe is placed under the brooder 
lamp just above the litter. Its 1lO5F temperature is maintained with two heat 
sources: some continuously through an electrical resistance element inside the 
globe, and the rest intermittently by the infrared brooding lamps. As chicks 
get older, they produce more heat and so require less of it to be supplied to 
them. By increasing the internal heat of the globe with age of the chicks allows 
this device to maintain its internal temperature in progressively cooler 
surroundings without additional heat from the brooder lamps. .. . . Rheostat 
settings for making birds of different ages comfortable have been determined 
from tests based on accepted brooder temperatures. These settings are then 
marked on the rheosStat dial. ... . One disadvantage of this new control is its 
high cost, thus limiting it to large installations where one unit can be used to 
control several brooders. Another disadvantage is the fact that rather complex 
servicing is required. 


ACCESS OF THE AMERICAN ENGINEERS TO At a U S Senate committee hearing last 
TECHNICAL LITERATURE SECOND TO NONE fall, a witness testified to the effect 
that American engineers are at a serious 
disadvantage in that they are unable to obtain up-to-date technical information 
as quickly and easily as their Russian counterparts. This was promptly refuted 
by the director of the Engineering Societies Library of New York, which maintains 
one of the nation's largest and most complete collections of technical literature. 
The director further stated that, comparing the state-operated technical libraries 
of the USSR with the non-profit Engineering Societies Library, which operates 
without government subsidy, the Soviet centralized information services are not 
essentially better than the services available in this country. He further 
observed significantly, "If the Soviets have profited more than we have from tech- 
nical literature, one may believe they have worked harder at using it." .... 
There appears to be no quick, easy solution to difficulties imposed by the in- 
creasing flood of technical literature, but indexing and searching services are 
far from choked by it. It is apparent, however, that mechanical and electronic 
systems of storing information for quick access to large areas of information 
are many years in the future. 


CANADIAN RESEARCHERS DEVELOP Since leaf area is an important factor in the 
DEVICE TO MEASURE LEAF AREA photosynthetic capacity of a plant to produce 

dry matter, an adequate means for determining 
the area of leaves therefore becomes a valuable research tool. Agricultural 
engineers, in cooperation with forage crop specialists in the Canadian department 
of agriculture, have developed a simple photoelectric device that makes possible 
rapid and accurate measurement of leaf area. The unit was used in a genetic 
Study of the leaf size of bird's-foot trefoil and proved to be a satisfactory 
instrument for the purpose. 


ONE-WAY DISK HARROW PROVEN From field studies conducted in Alberta, it was 
BEST FOR TRASH CONSERVATION found by Canadian researchers that, with shallow 

tillage and the equipment operating at moderate 
speed, best trash conservation was produced with the one-way disk harrow. At 
suitable speeds, it was found that 45 and 22 percent of the original surface 
trash was retained by shallow tillage after one and two passes, respectively, 
as compared with 27 and 12 percent for deep tillage. 
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BEARINGS and PRECISION PARTS 


for Original Equipment Manufacturers 


_ include 


Standard and Special Ball Thrust Bearings @¢ Angular 
Contact Ball Bearings e Radial Ball Bearing Mounted 
Units e Special Roller Bearings e¢ Ball Retainers e 
Hardened and Ground Washers e Sleeves e Bushings 
e Special Components and Parts. 


Precision parts production for original equipment manufac- 
turers—as well as top quality anti-friction bearings—has been an 
important activity at Aetna since the inception of the company. 
A specialized staff of experienced engineers, metallurgists and 
production planning men analyze each problem to determine pro- 
cedure, machines, methods and tests which will produce these 
parts better, faster, and more economically. Sizes up to 38” O. D. 
with deliveries which meet your production schedules. 

Submit your bearing and parts problems for analysis and 
proposal. 


Request new General Catalog and Engineering Manual 
AETNA BALL AND ROLLER BEARING COMPANY 


Division of Parkersburg-Aetna Corporation « 4600 Schubert Ave., Chicago 39, lil. 
In Detroit — Sam T. Keller — 1212 Fisher Building 
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Functional Construction 


As plows in general go, this John Deere 
666H is outstanding. But as John Deere 
Plows go, it is typical—every John 
Deere Plow has the same clean, strong, 
functional construction . . . is built to 
the same high standard of quality. 
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PLO\ \ Lead in Modern. 


or Fast, Good, Low-Cost Work 


Mattes to the power of modern tractors, cise, easily made adjustments . . . time-saving, 
John Deere Plows fully answer the prob- sure-trip safety standards. 

lem of plowing at faster speeds . . . getting 

more work done per day . . . cutting plowing John Deere Plows are backed by 122 years 
costs—and there isn’t a plow on the market of plow-building “know-how” . . . are a prod- 
that can make better seedbeds. uct of master plow engineers working hand in 
hand with master craftsmen. No wonder they 
lead the field! 


. 


Only John Deere Plows have all of these im- 
portant features: super-strong, extra-rigid, 
trash-shedding Truss-Frame design . . . high- 


speed, light-draft bottoms with their outstand- j ; J @ ) HN DEER E 


ing tings om SE ape cn eee, mons) MOLINE, ILLINOIS 
quality-built shares . . . “line of draft” hitching 


for efficient power use . . . wide range of pre- 


A 


Unusually Complete Line 


The unusually complete line of John og’ Sh Meee, oy ' — . — ee  geane 
Deere Plows includes this 810 Series 

“Big Four"’—fully integral, although it 

has four 16-inch bottoms and a full- 

dimension, full-clearance frame. Note 

the even-textured seedbed it is making. 


“Wherever Crops Grow, There's a Growing Demand for John Deere Farm Equipment” 
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HYORAPOWER 
Semil-integral 


HYDRAPOWER 
integral 


HYDRAPOWER 
Linkage 


Ross makes all three types of hy- current Ross units are charac- 
draulic power steering —integral, terized by increased efficiency, 
semi-integral, link- low internal pres- 


Constant Ratio 


rea Rn 
ee hh bb Ae tl 


age—in dependable, | 
Variable* Ratio 


effortless Ross Hy- 


sures, wide angular 
arm travel, con- 


' 
! 
. 
i 

drapower. ' stant or variable 
! 
! 
! 
! 
' 
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Thus, Ross engi- ratio, minimum 


neers are prepared chassis interference, 


ANS Ws 


to view your power *Originated and developed by Ross 


simplicity of ad- 


steering needs in ‘---------------------- + justment and main- 
terms of one responsibility from tenance—plus long-recognized 
design to completed unit. qualities of safety, stability and 

Steering manufacturers for ease of handling. Ross invites your 
original equipment since 1906, steering inquiry. 


wWOde HYDEAPOWER 


ROSS GEAR AND TOOL COMPANY, INC. + LAFAYETTE, INDIANA - 


Gemmer Division «+ Detroit 
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Silo roofs designed with Armco ALUMINIZED STEEL 
Type 2 provide two-way roof protection. How? Be- 
cause ALUMINIZED STEEL is a two-in-one metal. 
First, the hot-dip aluminum coating on this spe- 
cial steel assures outstanding atmospheric corrosion 
protection without maintenance on properly de- 
signed roofs. Unpainted samples exposed to a mild 
industrial atmosphere for 20 years show the base 
metal is still protected by the coating of aluminum. 
A second big factor is the strength of the steel base. 
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Sun glistens on corrosion-resistant ALUMINIZED STEEL silo roofs. 


Design for Two-Way Protection 
With Armco ALUMINIZED STEEL 


It protects against mechanical damage. ALUMINIZED 
STEEL is less likely to be dented by hail or punctured 
by loading equipment. This extra strength also places 
a fire-resistant “umbrella” over silos. 

These advantages make Armco ALUMINIZED 
STEEL ideal for farm buildings and equipment that 
will be exposed to the atmosphere. For complete in- 
formation on Armco ALUMINIZED STEEL, just write 
Armco Steel Corporation, 1309 Curtis Street, 
Middletown, Ohio. 


ARMCO STEEL 
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Armco Division * Sheffield Division * The National Supply Company * Armco Drainage & Metal Products, 
Inc. * The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Products 
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engineered to your needs eee Margins of safety are 


important, of course. But quality and precision unused 
and unusable over the life-expectancy of the implement are 
wasteful. That’s why each Rollway implement bearing is 
engineered for the specific range of loads, speeds, 
maintenance and storage normally encountered in the 
machinery for which it is designed. For example .... 


Split Sleeve Bearing Makes Simplicity Pay 


Simple, practical in design, the bearing picture 
above gives you a choice of “life expectancies”, for it is 
available: 1. Unhardened and unground; 2. Hardened 
and unground; 3. Hardened and ground. To assemble, 
simply press the sleeve in housing at unit-assembly 
bench, then slide the bearings on shaft at the group 
assembly station. Fast .. . easy . . . less costly! 


Free Engineering and Metallurgical Counsel 


Let us examine your bearing problems in a consultation 
with your engineers to see how the wide range of 
Rollway Bearings can cut costs and improve the usable 
performance of your implements. No cost. No obligation. 


‘commute a ‘atts ‘dea’. Wikeineiel ae ¢ 
COMPLETE LINE OF RADIAL ANO 1 PMHRUST CYLINDRIC Al ROLLER BEARINGS ‘ 


ENGINEERING OFFICES: Syracuse « Boston « Chicago « Detroit ¢ Toronto e Pittsburgh « Cleveland « Seattle « Houston e Philadelphia e Los Angeles e San Francisco 
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New International 340 Utility tractor equipped with new 3-point 
Fast-Hitch. You can get both Farmall and International 240 and 340 tractors 
with your choice of 2 or 3-point Fast-Hitch, and many other options. 


], faster 3-point hitching 


Performance @ Calculator Te 
. j 


Le feurmmamt ners cor ore on 


GET YOUR HANDY 
PERFORMANCE CALCULATOR 


Just move the dial on this pocket-size 
calculator to match tractor speed with 
implement width—then read off daily 
plowing, mowing, or harvesting capac- 
ity. You get the right answer fast... 
without figuring! Use this handy cal- 
culator to see how much more you can 
get done in a day with the greater 
power and extra job-matched speeds 
of new IH tractors. Get this handy 
calculator from your IH dealer! 
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Step into a 


NEW WORLD 
OF POWER 


...from the seat! 


Now, IH gives you faster, easier 
3-point hitching with automatic 
latches on all three links. And you do 
better work than ever with any of 
your 3-point tools! , 

As with famous IH 2-point Fast- 
Hitch, you get up-and-down and 
side-to-side “‘float.’”” Even wide im- 
plements work at uniform depth. 
Hinged lower draft links assure faster 
penetration—prevent shallow-out 
when crossing ridges. 

You just set the handy Traction- 


Control lever to add up to a half ton 
of weight to tractor drive wheels. 
New Tel-A-Depth gives you easy, 
precise implement control. 

This new 3-point Fast-Hitch —for 
Farmall” and International” 240 and 
340 tractors—mounts most 3-point 
tools of other makes. For superior 
work, select 3-point implements from 
the complete new line of McCormick 
3-point equipment. These tools fit 
practically all 2 and 3-plow, 3-point- 
hitch tractors. 


INTER 


Try new 1H 3-point Fast-Hitch! 
Hitch or switch implements 
from the tractor seat. Do 
better work than ever before 
—even with your present 


SEE YOUR 


3-point tools! Check the full 
line of new McCormick 3-point 
implements. Just call your 
IH dealer for a field trial. Set 
a demonstration date today! 


NATIONAL HARVESTER oecater 


International Harvester Products pay for themselves in use—Farm Tractors and Equipment... Twine 


... Commercial 


Wheel Tractors . .. Motor Trucks . .. Construction Equipment—General Office, Chicago 1, Illinois 
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This group of sleeve bearing alloys permits proved and accepted by leading engine 


the engineer to design for all conventional 
commercial applications. At the same time, 
he can meet his performance and cost 


builders. Our production of millions of 
sleeve bearings each year assures you of 
the highest quality, efficiency and economy. 


requirements. Complete engineering service. A copy of 


the “Sleeve Bearing Design Guide’’ will 


Each of these alloys has been thoroughly be sent free on request. Address: 


oP 
\ 4 


FEDERAL-MOGUL-BOWER BEARINGS, INC., 11081 SHOEMAKER, DETROIT 13, MICHIGAN 


ee, 
FEDERA|’ 


Bimetal Plain SNnce 40% 


Precision 
Tubes Bushings Bushings 


Thrust Washers 
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Spark your meetings 


with these FREE farm films! 


These free United States Steel films will help you put ideas 
across with more impact. They’ll give you new ideas for meet- 
ings. Plan to show one soon . . . just fill in the coupon below. 


Barns for Better Dairying — filmed 
right on a dairy farm, it shows how to 
increase efficiency and reduce costs of dairy 
farming. Applicable to dairy farming 
operations everywhere, regardless of loca- 
tion. 16 mm sound; 28 minutes. 


Steel Buildings for Better Farming— 
shows how to use prefabricated steel build- 
ings for more efficient farm storage and 
housing needs. You’ll hear farmers from 
all over the country give their own reasons 
for using steel buildings. 16 mm sound 
and color; 28 minutes. 


Profit on the Mountain—applies to 
western areas. Shows how to get the most 
out of mountain meadow grasslands. 16 
mm sound; 25 minutes. 


Dan Taber’s Ledger—made on a farm, 
this film shows the actual planning and 
erection operations of farm fence in detail. 
16 mm sound and color; 27 minutes. 


Loose Housing of Dairy Cattle*— illus- 
trates the planning, erection and use of 
loose housing and herringbone milking 
parlors for dairy cattle. Important fea- 
tures of loose housing are included. 16 mm 
sound; 22 minutes. 


The Modern Way — shows how bulk milk 
handling works on the average farm and 
answers some of the common questions 
farmers ask about this method of handling 
milk. 35 mm slide film strip with 33 rpm 
record; 25 minutes. 


Box Silo*—most questions that farmers 
ask about box silos are answered in this 
film. It explains how the farmer can save 
time and labor by the use of low-cost, 
horizontal self-feeding box silos built of 
pressure-creosoted wood. 16 mm sound; 
14 minutes. *Not distributed in Arizona, 
California, Colorado, Idaho, Nevada, New 
Mexico, Montana, Oregon, Utah, Washing- 
ton, or Wyoming. USS is a registered trademark 


ss) United States Steel 


United States Steel Film Department 
525 William Penn Place, Pittsburgh 30, Pa. 


TITLES DESIRED 


DATES DESIRED 


seinen enticement een eaenie tlesceminammete 


AGRICULTURAL ENGINEERING 


| 

| 

| 

lst choice 2nd choice 
| — s —_ : 

| 

| = ee ——s 
| _— 4 : . a 
| 

| If title requested is unavailable on desired date, may another film be substituted? Yes[) No[) 
To Be Shown To ‘iin ——— in 
| SHIPPING ADDRESS (PLEASE PRINT) 

NAME ADDRESS___ alae tiscali tical 
COMPANY OR ORGANIZATION 

| CITY 88 eee 
| 


All films are shipped Prepaid by Parcel Post, Special Handling, Insured, unless otherwise requested. 
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Make NEAPCO your Source for 


AGRICULTURAL AND INDUSTRIAL ) ries 


DRIVE LINES 


SHIELDED DRIVE ASSEMBLIES. Top to bottom: 
Light Duty; Medium Duty; Heavy Duty. 


Light Duty, 
standard length. | 


NEAPCO has expanded production 
to supply all of your requirements 
with improved service, faster deliveries. 


More efficient production facilities make possible cost savings 
which can benefit you on existing production Universal Joint 
and Drive Line applications. On new design developments, 
investigate the advantages Neapco can offer. Our engineering 
services are available to you. 


Neapco PTO Joints and Drives are rugged, precision built for 
most types of applications. They're supplied with plain or needle 
bearing journal crosses in a wide variety of yoke combinations. 


Neapco PTO’s are standard, original equipment with many 
leading manufacturers. 


» " 5 i A Heavy Duty, 
yo “<¢ “he , standard length, 
b. 


‘d . 
a 
Mn Splined shaft, telescoping drive line. 
> 


: - —_—_ nee + eeercomnsencenwanl dl 
—_ ee a i a 


Write for free engineering literature or send your specifications. 


a \) NEAPCO PRODUCTS, INC 
ha POTTSTOWN, PA. 


y 
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I Clutch 
Bearings 


Hay Rake 
Bearings 


Idler Pulley 
Assemblies 


Plunger 
Rollers 


PIONEERING EXPERIENCE PAYS OFF 
FOR YOU...WHEN YOU USE BALL 
BEARING "PACKAGE UNITS” FROM Yi). 


You simplify production line installation and reduce 
manufacturing costs with “‘package units’’ designed and 
produced by BCA—the company that conceived and developed the 
ball bearing “‘package unit” idea. Bearing, housing and seal are 
combined in one rugged unit lubricated for life and sealed against 
water, dust and grit. BCA “‘package units” are available for a very 
wide range of applications including hay rake bearings, idler pulley 
assemblies, clutch bearings and plunger rollers. Count on BCA 
experience to provide ball bearing ‘“‘package units”’ that are right 
for you and your customers... whether the application is unusual 
or routine. Bearings Company of America Division, Federal- 
Mogul-Bower Bearings, Inc., Lancaster, Pa. 


BEARINGS COMPANY OF AMERICA 


DIVISION OF 


Federal-Mogvl-Bower Bearings, Inc. 
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GALION 


HUBER-WARCO 


Series L6N-L6S Needle bearings 
or sleeve bushings. For moderate 
pto hp or steering jobs. 


Series K With sleeve bushings. For 
hand controls and pto service. 


These grader builders offer steering 
smoothness — plus ROCKWELL-STANDARD QUALITY 


with BLOOD BROTHERS Universal Steering Joints 


Certainly, graders get their share of steering can depend on Rockwell-Standard’s high level 
shocks and strains. And the engineers who de- of quality 


des 
* 


and friendly cooperation in solving 


sign them expect it. special problems. 
That's why grader builders so often furnish If you're not already using Blood Brothers Joints, 
Blood Brothers Universal Steering Joints. From just write or call. Our engineers will gladly 
start to finish, they're soundly designed and work with you. 


ruggedly built to stand punishment. 


Contractors can appreciate their steering smooth- For general information, 


ness and freedom from trouble. Design Engineers write for Bulletin 557. 


UNIVERSAL JOINTS 
AND DRIVE LINE 
ASSEMBLIES 


ROCKWELL-STANDARD CORPORATION 


ROCKWELL 
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Biood Brothers Universal Joints 


ALLEGAN, MICHIGAN ©1959, Rockwell-Standard Corp. 
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Guest Editorial by Mark E. Singley 


UNDAMENTAL to the progress of science in par- 
F ticular and mankind in general is a system of measure- 

ments. As the world shrinks and mankind's progress 
accelerates, the importance of the system of measurements 
grows. Are we moving into the future with an outmoded 
system? Or is our present system acceptable but in need 
of overhauling? Section M, Engineering, of the American 
Association for the Advancement of Science, devoted its 
sessions during the December 1958 annual meeting in 
Washington, D. C. to a discussion of these questions. No 
conclusive answer was reached and no one was a pronounced 
evangelist for the replacement of the English system with 
the metric system. The metric system has been offered as a 
solution to our measurement problems several times in the 
past and has again aroused a great deal of interest. One 
reason is that the British Association for the Advancement 
of Science says that their inch-pound system, which became 
identical with ours as a result of a recent conference of six 
English-speaking nations*, is outmoded. They are currently 
conducting an inquiry to learn how much it would cost to 
make the change as opposed to how much it would cost not 
to make the change. The cost of making the change will be 
much easier to determine than the cost of not making the 
change, since the latter requires a look into the future and 
a prophetic judgment to arrive at the values derived from 
the change. 

Although the English system of inches and pounds is 
far older than the metric system, the metric system offers 
the decimal with the advantage of intercomparison of 
length, mass and capacity. Too, the metric system is used 
by many nations and the number is growing as nations 
presently awakening to technological development have 
either adopted the metric system or are considering its 
adoption. The latter is of concern to the English-speaking 
countries because we export technology and its products. 
There is some difficulty attached to the export of goods 


Epiror’s Note: Mark E. Singley, professor of agricultural 
engineering, Rutgers University, and ASAE representative on the 
Council of the American Association for the Advancement of 
Science, reports on discussions (concerning the world’s systems of 
measurement) by Section M, Engineering, during the annual meet- 
ing of AAAS in Washington, D.C., December 1958. 

*On December 31, 1958, the standard setting-laboratories of 
Australia, Canada, New Zealand, South Africa, the United King- 
dom and the United States announced the adoption of a common 
standard for the inch and the pound. 
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that must satisfy one system of units when the domestic sys- 
tem of manufacture is different. Like the British, we are 
interested in the matter of costs, the maintenance and 
growth of foreign markets which are going metric and, 
finally, the evolution of an advantageous system. 

At the meeting in Washington, one could be confused 
by the discussions since authorities from different segments 
of our society reported differing attitudes. In general 
though, hard goods manufacturing is opposed to a change 
since nearly the whole of our productive capacity is based 
on inches and pounds and to change would incur enormous 
cost. Tradesmen are more receptive to change and some 
domestic trade is adopting the metric system; the pharma- 
ceutical and chemical fields are examples. In research, the 
metric system is almost universally accepted. 

Since nature is agriculture’s principal manufacturer, a 
large part of agriculture is trade. Nature manufactures to 
no human system of measurements, thus changes can be 
made in agricultural measurements much easier than for 
other segments of the economy that require production 
facilities. 

At the meeting in Washington, Harry C. Trelogan of 
the Agricultural Marketing Service, USDA, reported on 
the situation in agriculture. His paper entitled NEEDS 
FOR STANDARDIZATION IN AGRICULTURAL 
MEASUREMENTS should be read by everyone interested 
in agriculture. Agriculture and the English system of meas- 
urements have old age in common. There the similarity 
ends. Our agriculture is most satisfactory; our system of 
measures 1s not. 

Mr. Trelogan posed a problem in bushels. ‘To help you 
visualize the kind of problems arising from a lack of com- 
mon understanding and use of a bushel measure, let me cite 
illustrations from our domestic economy without indulging 
in any of the infinitely more difficult and more numerous 
troubles encountered in international trade. The Commodity 
Credit Corporation deals with literally billions of bushels 
of grain annually. Prices for purchases, sales and loans are 
usually quoted in bushels. On the West Coast, however, 
sales are consummated on the basis of short tons. Transpor- 
tation costs are handled in terms of hundredweight. Storage 
costs are handled in terms of bushels. Since a 60-pound 
weight per bushel is recognized by the Federal Government 
and by all States, the problems of their numerous conver- 
sions are relatively simple in the case of wheat. Explana- 
tions become a bit sticky, however, when a general account- 


(Continued on page 154) 
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An 80-hp crawler tractor pulling 
two large combines picking up 
and threshing wheat from the 
windrow — near Barnaul in the 
“‘new lands” of Siberia 
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IX ASAE members studying farm mechanization, vis- 
ited the USSR for a 30-day period during August and 
September, 1958. Their visit was a part of a larger 

USA-USSR cultural and scientific exchange. The purpose 
was to study the present status of Soviet farm mechaniza- 
tion, the agricultural engineering research, and educational 
programs, and to evaluate the findings in terms of probable 
future progress. The group travelled between 8,000 and 
10,000 miles starting from Moscow then travelling south 
to the Ukraine and on to the ‘new lands’’ in Siberia, about 
1,000 miles east of the Ural Mountains. 

The training of engineers for agriculture is receiving 
great emphasis in the Soviet because of the urgent need for 
increasing agricultural efficiency and expansion into new 
areas. There are seven technical institutes for training these 
engineers, the principal one, the Institute for Mechaniza- 
tion and Electrification of Agriculture, being located in 
Moscow. After two days of rather close scrutiny of the 
curriculum, textbooks, laboratory equipment, and research 
program, members of the group were of the opinion that 
the laboratories were well equipped for both teaching and 
research, much attention being given to the development 
of teaching aids. Laboratory equipment included modern 
electronic strain-gage instruments, engine dynamometers, 
and high-speed movie cameras. 

There are two principal paths open to the person pur- 
suing a technical education in the Soviet Union. In one 
plan the student first completes 10 years of grade and high 
school which is followed by five years of training in the 
engincering institute. In the second plan the student attends 


Paper prepared expressly for publication in AGRICULTURAL 
ENGINEERING. 

The author WALTER M. CARLETON — is assistant director, 
AERD, ARS, U.S. Department of Agriculture, Beltsville, Md. 

ASAE members in the group which visited the USSR in addi- 
tion to the author, included Karl D. Butler, Avco Mfg. Corp., 
Ithaca, N. Y.; Arthur W. Cooper, National Tillage Machinery Re- 
search Laboratory, USDA, Auburn, Ala.; Carl W. Hall, Michigan 
State University; Lloyd W. Hurlbut, University of Nebraska; and 
Wayne H. Worthington, John Deere Tractor Research and Devel- 
opment Center, Waterloo, lowa. Notes and ideas from all members 
of the group have been liberally incorporated into this article. 
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Agricultural engineer reports on visit to USSR by six ASAE 
members to study status of Soviet farm mechanization 


seven years of grade school, then four years of technician 
training in high school, after which he may be employed 
as a technician or he may go on for five years in the tech- 
nical engineering institute. In either case the student is 
granted the “diploma” degree, corresponding approximately 
to the bachelor’s degree in the United States. Outstanding 
students may be given the opportunity for an additional 
year of study leading to the “candidate” degree roughly 
equivalent to the master’s degree in the United States. The 
doctor's degree may be earned by research and thesis. 

Admittance to institute study is on the basis of com- 
petitive examinations. These appointments are highly 
prized, permitting the selection of only the best students. 
This selection process is reflected in the statement that 
approximately 95 percent of those who enter the institute 
complete the 5-year course. Additional students attain de- 
grees via the correspondence route, spending perhaps two 
months each year in residence. Since most of the students 
are subsidized, their chief concern is maintaining a satis- 
factory academic record. 

Direct comparison of the number of engineers going 
into agriculture each year in the USA and the USSR is not 
possible. It appears that all the Soviet agricultural engineers 
are trained in ‘Institutes for Farm Mechanization’’ while 
in the USA many mechanical and electrical engineers find 
their way into the farm equipment industry, in addition to 
agricultural engineers. One thing is certain — the Soviets 
are training more women engineers than is the USA — the 
number of women students in the institutes varying from 
perhaps 10 percent to as high as 50 percent. On several 
occasions women engineers were found to be in responsible 
positions. For example, a woman was engineer in charge 
of sugar beet machinery development at a research station, 
while another woman was director of a machine test station. 

Farm mechanization research in the USSR is, of course, 
entirely carried out by government organizations, either All- 
Union government or by one of the several republics. In 
the vigorous attempts to increase food production, primary 
emphasis is being devoted to mechanization of field opera- 


AGRICULTURAL ENGINEERING * MARCH * 1959 


1a Py 


ee i ee oe y! “ re ae ae One ee Sh ea Pp ae ee ee ee a ee) ee: ae ee Oe Fo. a ne 9 NG - geet oe ay sh ee a oe be 
Ee , = . ; > eS Ba Fae ATE he ‘ee oo.) = Sie ae al oly SS oe ae A ae er io - yt RS See eee oe Be ee bo eee 
a4 7 i = 7 % Ro ates 
pe Oe pte 
i Se Nee i 
ALS or | 
SENN rE fe 
ws Breas 
be ‘ ip 
flee o>. ) oo be 
1 ee ea cae 
50 ee aah 
rie ot tg BA ie 
es a 
ea ais 
aa ; ae 
Mess. : "aia 
ree, Woe 
dean Sees te +4 tg 
gt ees - } abs 
ap ela : ee 
poe: — : ee 
oe, ae y ——— e 2 Hide) ae 
ee . ° we — ; ert Fe 
2 eae i dt Bes. pana + > a ao . ous se 
ee » * Saal ; : hi ve 4, ‘oo oo ‘ co ies, ee 
Ln ‘ane . tll”. Se mE Sa" eS a a 
i oe a ’ st = —— lhe a er ag 2 MO oo ie ae 
Pose ; ~~ eer A on See Po ae . eee -- es = ie Sp ae 
ee SS oa |S oe a * f . ne ae prea Sapa te, ane ae 
ai Ses ey << a A é a) ee | ees Ps, ie Fok Pe - in 
i gee : ee a g é “ . tate a Se toes a ee 
$i ~, ps ime a : ——_ ee ila eee ae call ty 
: ay aN nn -_ me ea poate me — J i 
OM cr . i a ~ Pee ORE ie tie 2 
Na Se . ns eve s ‘te { Fed | ie a 
. rea, 8 Py Grey, . oom, y {Fo ae ‘ Seay 
Bait e i J % kota We % 
che a a ee @ $e Leese oy 
Ned eae 
Pee ae ¢ Z 
mee ie Pht Ales 
oy x 
cape ie 
hss 
a |: Bes da 
ee: Pape) bee. |) 
| wae 
= ee 
eo Fe Reh 
er a ae, 
a Pe uf 
oa Pe 
2 Segall ar. 
>. fal Spa” 
Res: ae fc a 
ye a rang 
ari Cee oP 
Seats Bis 
Sie ot ees 
Leia ya te as 
aa 9 Pee 
etn is 
ae sige 
ee ae a 
i : 
a ae ye t a 
ORM \ y au 
oe eee". 
et “Bh . 2 I} 
tet cM 
pene: ee 
Buel : 
ee ei “3 
Sra i 
saa 4 ae 
ries ia oe 
Soe bs 
ae ag ad 
i: i 
fae: ae 
Eee i oe 
Nee en 
ae y 
area a4 
We Pay ¥ 3 
hee ae 
See F ae 
way one 
Pe eea urge yy ies 
Sryear ‘ie 
ae aia fut 
es ects a 
pee A ; 
ea: 
as ae . 
a ; 
ake thal 
POR <a 
Sie ee aed 
take og pie 
hates ake 
Say nti eo 
OS nl A es 
vies WE ia ee Peis. 
“Ftpiat = 4: 
“nie. ate 
Sree te 
sree ha ————————— eee ee 
Beal BRR t= (\ aie 
roe he , eee 
aS Se Se. 
ie aa eh 
oe earl Bee et 
PVs ae 
iy pes Ess! . i 
SSesuet aK 
ERS 2 fa 
eo Bo Ria 
pee Soe 
2 te ae Ce 
Se aaa Rae 
Mie oe ee 
ERAS | ar f 
Ra ia eS 
a eae an 
nig Se © 
Cer oa 
Pe ee Nits 
> ae ss waren 
as = a ee 
ee) Ae Bi 
mal We ; 
ag 3h ee i 
bee) Rs TBE ; 
Rel ys. ‘ 
oie es sae 
CS" Sais Row 
ene eee 
en ee j Se 0 te aN we Rea dena aor ey ue: Fare Beets ee oe er if Sere oT een, eo eee Se ae Serie cits ? P 5 Se 
<i? as : ie Smet ROS go. Seg oN : » Dik eS RG PA | 9 ei aa eS Sr 9 8 UE 8 2 Shenae’ aise at ee ae eg et ee ee ee ae a sae es 0 
Sen, eT eR = ese Sr a aS) a ap hs ea | 2 ae o> 1 SESS = ae 0! 8 2.3 Se ee oop a 3 Pons CE eae arene be ca oes te cea, 
{ga oe rt og re ea On te en eee A cess |e RAR slat ice Vel Beira eet Tis 8, Toa * Se En ae epee ene UR eae ree ed i ae 
eee se cig! nh eerie a Porta MMe slip gatas ee ee oa Sea aoe oe Arak.  oalhpale e 4 eee ea 
eee See TE es Me re tis, Sco tiie Ue ea, _ RES a epiorepenety epee) | ra) ; ee kg a eas ve eS Mie ice Oa es ab 
Shoe A ode SS * a Ce Petes 1) Wyte) i, ght eee aloe te a PAM SRS ho sepa fe ae sa (Pe gece <5 Releree ee 
Reg ee ie) vO, OD a Ta NE eS) aR ma ed ar oe Goa ar etree che enemies Ftp os oat: as Bieta 
De asi ea Ae ee ak A i. ener MM A Ss ef 
Se a ali — - pe 
SEG Soe ae —————————————— gS 
Bs ti een ts “ 


Map showing route followed by 
the Farm Mechanization team in 
the USSR. The point farthest east 
was Barnaul located approxi- 
mately 1000 miles east of the 
Ural Mountains into Siberia 


tions, although an appreciable amount of effort is being 
given to farm structures and rural electrification research. 
Inasmuch as a Soils Exchange group also visited the USSR, 
our farm mechanization group did not give attention to 
the research in this area. 

Quantitative comparison of farm machinery research 
with that in the United States would be difficult. However, 
the USSR laboratories were adequately staffed and well 
equipped with advanced instrumentation for precise 
measurements. 

Tractor research included projects on implement mount- 
ings, engine efficiencies, electric motors, hydraulic systems, 
economic usage, and many others. 

Other research included stress analysis, increased speed 
of operations, repair techniques and reconditioning of worn 
or broken parts, seed cleaning, tillage methods, and harvest- 
ing machines as well as many others commonly found in 
the United States. One very interesting project was con- 
cerned with the laboratory use of a plow bottom with a 
glass moldboard to determine feasibility for reducing wear 
and soil adhesion. 

At one location only, the All-Russia Institute for 
Mechanization and Electrification in Rostov, did we find 
much work devoted to reduction of farmstead labor. At 
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this institute vigorous attempts were being made to 
mechanize the handling and feeding of concentrates and/or 
silage to dairy cows and swine. However, the dairy barns 
on the collective and state farms have been somewhat 
standardized in a way that will make the adoption of auto- 
matic handling procedures difficult. It was stated that the 
loose-housing system of handling cattle was being investi- 
gated but only occasional evidence was visible to substan- 
tiate this claim. 


Farm electrification efforts are still largely devoted to 
problems of extending service to new areas. It was stated 


(Above) A typical thatch-covered house on 
a Ukraine Collective farm. (Left) A fairly 
good log house located in the ‘‘new lands” 
area in Siberia. On numerous occasions 
; it was noticed that the logs still carried 
abt numbers indicating pre-fabrication. Al- 

te i gusty though log houses were common on farms 


Monee in the new lands area, the typical farm 


= house in the Ukraine was constructed of 
s+ mud and straw blocks 
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. . . Soviet Farm Mechanization 


An experimental tractor tire at the Minsk Tractor Plant. The tire 

was 840 mm wide and it was approximately one ft. from the rim 

to the outside of tire. The tire was inflated to about one-half 
atmosphere air pressure 


An experimental single-row silage harvester on test at the All- 

Russian Institute for Farm Mechanization near Rostov. Short 

vertical synchronized cutting rolls seemed to do a very good job 
of silage preparation. The unit was PTO driven 


(Above) A small self-propelled chassis on exhibit at the Ukraine 
Agricultural Exhibition. A wide variety of implements is available 
for use with this chassis. (Right) The track suspension system for a 
diesel 54-hp crawler tractor. The tracks were completely cast and 
no machine work of any kind was done on them before assembly 


136 


that 100 percent of the state farms and 60 percent of the 
collective farms were electrified, but these were often served 
by individual farm-operated generating stations rather than 
central-station high-line service. Electricity was almost uni- 
versally furnished at 220 and 380 volts. ‘Electrified’? farm 
in the USSR usually means power available, and extensively 
used, for operating threshing machines, grain cleaners, milk- 
ing machines, etc. Very little electricity is utilized in the 
homes, the principal use being for light. 

The All-Union Research Institute for Rural Electrifica- 
tion at Zaporozhe has three basic divisions of work; appli- 
cation of electricity to animal and crop production, power 
plants and distribution systems, and high frequency appli- 
cations in agriculture. Some of the research includes work 
on electric tractors, automatic irrigation controls, light and 
heat in greenhouses, electric drying, and critical voltages 
and amperages for humans and livestock. 

What is the present status of farm mechanization and 
farm machinery development in the USSR? In trying to 
arrive at a complete answer to this question one must con- 
sider numbers and ages of machines, stage of development, 
manufacturing facilities, and machinery research in prog- 
ress. A complete answer is impossible but observations of 
each of these may lead to some educated guesses. Such was 
the procedure followed by our group. 

Estimates indicate that there are about one million 
tractors, almost 100 percent diesel, in use on farms in the 
USSR today. Over half are crawlers, the most common 
crawler being equipped with an engine of slightly over 
50 hp. Plans call for the percent of wheel tractors to be 
increased in the future. Tractors presently being manufac- 
tured appear to be rugged, heavy-duty units built according 
to the Soviet’s own engineering design. 

The presently-produced combines are generally of the 
self-propelled type, the ones produced at the plant at Rostov 
being equipped with hydraulic devices to raise and lower 
the reel, to change forward and cylinder speeds, and to 
assist in steering. They appeared to be rugged and modern 
in every respect. We were told that present production was 
about 40,000 per year at this one plant, although no veri- 
fication is available for this figure. 

Machinery development is generally carried out at the 
machine-building institutes or the research institutes pre- 
viously discussed. However, testing and evaluation are 
carried out at the Machine Test Stations (MTS) where the 
prototype machines are subjected to more or less standard- 

(Continued on page 153) 
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Criteria for the 


Design and Development 


Karl D. Butler 


of Farm Equipment 


pen ages Since parts used in the construction of farm machines, 


Russell R. Raney 


for the most part, fall within five functional systems, the 


Member ASAE authors use a five-point method for checking designs 


ARM machinery is an extremely diverse family of 
equipment. Its members range from peg-tooth har- 
rows to cotton pickers, from walking tools to mobile 
power plants, and from mowers to self-propelled threshing 
machines; so the family is as broad as the total range of 
tasks to be performed in agriculture in any climate or nation 
of the world. Under these circumstances, the criteria which 
we are seeking to establish will vary according to the 
viewpoint from which the machine is judged, from machine 
to machine, and, as we shall presently see, from element to 
element within a given machine. Our first problem, then, 
is one of taxonomy, in which we shall attempt to classify 
viewpoints, machines, and machine elements in such a way 
as to permit generalization about each individual topic of 
study and observation. 

We suggest that there are three different viewpoints 
from which any farm machine may be considered, and that 
these are matters of machine performance, economics, and 
personal human satisfaction. We realize that these are not 
mutually exclusive areas, but it seems convenient, for the 
sake of intelligent discussion, to make this initial separation 
of the £inds of problems with which we ought to deal. 


1. MACHINE PERFORMANCE 

Broadly speaking, the function of any piece of farm 
equipment is to perform some agricultural task, especially 
one concerned with the handling or processing of such ma- 
terials as soils, chemicals, seeds and crops. The distinction 
of machines by agricultural task is the usual one made in 
our everyday terminology since it distinguishes tillage tools 
from harvesting machines, and seeding machines from trac- 
tors or wagons; but this is not very helpful in finding like 
elements in various machines, about which to make general 
statements. But if we go to make a simple inspection of 
any piece of farm equipment, we can see that there are 
many parts which are not at all related to the agricultural 
task to be performed, and which, by their common appear- 
ance in many kinds of farm equipment, suggest that classi- 
fication by some other scheme would be more helpful. We 
are referring, of course, to the numerous sprockets, gears, 
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bearings, shafts, frame members, control levers, shields, etc., 
which never come in contact with the agricultural material. 
From the viewpoint of machine performance, they are no 
less important than those moving elements and constraining 
surfaces which are directly involved in the agricultural task, 
so it should be clear that the material processing system is 
only one of several systems of parts present in every piece 
of farm equipment. We shall be on the track of a better 
understanding of function if we attempt a classification of 
the other systems, and our classification will be complete 
when we are able to assign each and every part of a given 
machine to at least one of these systems. 

We believe that any part in any piece of farm equip- 
ment may be classified as belonging to at least one of five 
functional systems: 1. a material processing system, 2. a 
power transmission system, 3. a structural system, 4. a con- 
trol system, and 5. a protection system. With the aid of this 
functional division, we are now able to make some general 
statements about each which we believe to be valid for any 
piece of farm equipment. 


Material Processing System 


When we think of the whole family of farm machinery, 
One of its most impressive characteristics is the diversity of 
elements exhibited in the material processing system. Each 
agricultural task appears to have generated a different set of 
mechanical relationships in the finished machine, and, even 
for the same task, different makers appear to be able to ac- 
complish similar results with widely varying arrangements 
of the processing parts. On the other hand, if we were to 
analyze all of the agricultural tasks, we would have to con- 
clude that, in principle, there are only a few fundamental 
processes being performed in even the most complex 
machinery. We would like to suggest that the agricultural 
systems of all farm equipment are composed of one or more 
of the following eight general classes of processing units: 


(a) Cutters 


(e) Compressors 
(b) Conveyors 


(f) Quantifiers 

(c) Separators (g) Binders 

(d) Reducers (in the sense of | (h) Containers 
particle size reduction ) 


A few words of explanation about cach of these classes 
will serve to illustrate our meaning. 


Cutters of some kind are found in almost every picce 
of farm equipment. From the plow coulter and the disk- 
harrow blade through to the reciprocating mower knife and 
the rotating cutterhead of the forage harvester, we can 
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readily see that cutting devices may take a wide variety of 
forms and shapes depending on the particular material to 
be handled and the required method of delivery. 

Conveyors are no less numerous and take possibly an 
even greater variety of forms than do cutters. Manure- 
spreader aprons and grain-tank unloading augers are ob- 
vious examples, but it should be noticed that material- 
handling fans are also conveyors in a very real sense. When 
the function of the unit is simply to move material from one 
place to another without causing a change in the basic struc- 
ture of the material, then we may class it as a conveyor. 

Separators are closely allied to conveyors in that it is 
scarcely possible to segregate one kind of material from 
another without moving one in the process, but we think the 
distinction is easily drawn. The straw walker in a threshing 
machine certainly performs a conveyor function in moving 
straw to the rear, but the particular function which gives 
rise to the particular action and configuration of a straw 
walker is the desire to shake out any kernels of grain which 
remain in the straw after it leaves the threshing cylinder. 
A cotton-picker spindle separates cotton locks from the 
bolls of the plant, corn-picker snapping rolls separate the 
ears from the stalk, and husking rolls separate the husks 
from the ear. Diverse as these mechanisms appear to be, 
they all: perform the same kind of job and in every case 
depend upon some contrasting physical characteristics of 
the materials to be separated for the success of their action. 
In fact, of the eight classes of processing units, separators 
are probably the most intimately associated with the agricul- 
tural materials and hence take forms which may not be 
found in any other family of machinery at all. 

Reducers constitute a relatively narrow class made up of 
grinders, flails and crushers. Again, the physical character 
of the material pretty well determines the nature of the 
reducer employed. For example, a hammer mill, which is 
really an impact reducer, works better on dense, brittle ma- 
terials such as shelled corn than on light, resilient materials 
such as corn cobs and corks. 

Compressors are perhaps an even narrower class than 
reducers, since the familiar forms are basically tapered 
chambers through which the material is forced by power 
exerted through a screw or plunger. : 

The remaining three classes—quantifiers, binders and 
containers—are probably not as intimately related to the 
agricultural materials as are compressors or separators but 
they are still too closely associated to ignore the material 
entirely. If we think of a quantifier as a metering device, 
it must somehow be in connection with the material being 
measured, and the familiar star wheel feed in a fertilizer 
distributor is a good example. A corn-planting mechanism 
is another kind of quantifier which meters out so many 
kernels for a given amount of ground travel and may even 
be required to meter particular numbers of kernels at par- 
ticular ground distances. 

Binders are a class employing rather specialized tech- 
niques for handling tying strands such as wire or twine, and 
while mainly matic in Operation, no one has yet suc- 
ceeded in completely isolating one of these devices from 
the physical character of the material being bound. 

Contaimers might almost be thought of as too simple to 
merit much attention since they are mainly wagon nets 
grain tanks, fuel tanks, fertilizer hoppers and the like. On 
the other hand, getting some materials to flow out of the 
container satisfactorily can be an exasperating task and some 
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familiarity with the nature of thixotropic materials may save 
many tedious hours in the field. 

This is not intended to be an exhaustive catalog of all 
of the known processing devices, but we do believe it to be 
complete with respect to principle, and the processing system 
of any familiar machine should be susceptible to analysis on 
the basis of these principles. A corn picker, for example, is 
composed of a first separator (for separating the ears from 
the stalk), a first conveyor (for moving the ears to the husk- 
ing bed), a second separator (for removing the husks from 
the ears), and a second conveyor (for elevating the husked 
ears to a point where they may be dropped into a trailing 
wagon). Highly ingenious pieces of equipment may com- 
bine several processes into one element as in the case of a 
plowshare which is at the same time a cutter, a reducer, and 
a conveyor (in moving and inverting the furrow slice to 
one side). 

Insofar as criteria are concerned, about the only thing 
to be mentioned is the obvious requirement that the process- 
ing system must work, and under a variety of field condi- 
tions. It is also well-known that, in actual practice, scarcely 
any processing system works perfectly, but this does not 
necessarily mean that the job is unacceptable. A corn- 
picker, for example, may remove only 95 percent of the corn 
from a given field, but the alternatives, or the methods 
necessary to 100 percent removal may seem so far-fetched 
by comparison, as to seem ridiculous. A field could be har- 
vested 100 percent by manual labor, or again, a machine 
might be contrived which would pick up all loose ears from 
the ground in addition to snapping ears from the stalks, 
but either of these approaches is likely to make the mar- 
ginal cost of harvesting the last 5 percent exceedingly great, 
so that, in the long run, 95 percent harvesting would be 
considered satisfactory. This, of course, is an economic 
consideration, but it is also a challenge to engineers to de- 
vise a more efficient corn-harvesting machine at little or no 
change in complexity. 

Criteria for the material processing system are, therefore, 
relative, and cannot be completely stated without refer- 
ence to economic as well as machine performance consid- 
erations. 


Power Transmission System 

The consideration of the power train naturally requires 
some knowledge or assumption about how much power 
is to be delivered and at what points in the agricultural sys- 
tem. Experience or history may show only that a particular 
size of shaft or belt or gear is necessary at the final point 
of power input, but this is sufficient ground on which to pro- 
portion all of the other elements in the power train accord- 
ingly, and so achieve a balanced design. Shafts and other 
elements moving at tractor power take-off speed or higher 
ought to be designed to the endurance limit — that is 
to say, the maximum stress level should not exceed the 
value indicated as infinite life on the S-N (stress-frequency) 
curve for the material in question. After all, it takes only 
100 hr, at the rate of 540 cycles per minute, to reach a total 
of 3,240,000 cycles and this may easily mark the finite life 
of common steels at stresses beyond the endurance limit. 
For slower moving shafts, rigidity becomes the more im- 
portant factor and fatigue life recedes into the background 
as the potential number of stress cycles shrinks below the 
million mark. For gear sets, the same general considera- 
tions apply but with the additional factor of wear to be 
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—Machine 
— Performance 


A 3-dimensional question associated with machine design 


taken into account. Enclosing a gear set naturally reduces 
wear considerably even if the enclosure is only dirtproof 
rather than oiltight. 

In this scheme of things, bearings, too, are a part of the 
power transmission system, since the loadings which lead 
to their selection are taken directly from the power trans- 
mission considerations whether through shafts, gears, belts 
or chains. Again, the choice of governing factors—fatigue 
life or wear—is based chiefly on the speed range and the 
expected hours of use. It is debatable whether to consider 
lubrication as part of the protection system or part of the 
power transmission system. To us, it seems more natural 
to consider this problem simultaneously with the bearings, 
since bearing life cannot be assured without taking the lub- 
rication into account. 

This, of course, only hints at the technical criteria 
which may be employed in connection with the power-trans- 
mission system, but should serve to illustrate the general 
criterion that no mechanical failures ought to be either 
tolerated or anticipated in power-transmission elements. 
Difficult field conditions may overload or block the power 
transmission system, but this only points up the need for 
protective devices which will be mentioned subsequently. 
Power-train failures are most serious since the entire opera- 
tion must be halted until a repair can be made. There is 
here no question of degree—the mechanism either works 
effectively or not at all. 


Structural System 

The structural system has several tasks to perform. First 
of all, the agricultural system, especially the constraining 
surfaces, has to be maintained and the weight of the parts 
themselves supported and transferred to the earth either 
through a base frame or through a wheel-and-axle structure, 
if we are considering a mobile piece of equipment. Trans- 
porting mobile equipment over rough terrain usually im- 
poses loads of 2 to 3 G's (force of gravity) or more on the 
supporting members so this is typically a problem in 
dynamics rather than statics. Add to this the loads imposed 
by the bearing supports of the power-transmission system, 
the inertia effects of reciprocating members or hidden fly- 
wheels, and the structural problem begins to assume un- 
manageable proportions. Usually the best that we can do 
on a totally new structure is to locate the right kind of mem- 
bers in the proper locations and test our estimate of the 
stress magnitude later by means of strain gages on the 
working model. If we have a good grasp of the system to 
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be employed and the direction the forces will take, it will be 
easy enough to adjust the size to suit the observed readings. 

Two things stand out in our experience with structures— 
one is flexibility and the other is the importance of good 
end connections. Most farm machinery is extremely rubbery 
by comparison, let us say, to machine tools; there is no real 
need for milling machine accuracy in a manure spreader, for 
example. As a matter of fact, many pieces of farm equip- 
ment are benefited by the ability to accommodate ground 
irregularities by twisting or distorting the frame rather than 
by articulation of the wheel and axle carriage. On the 
other hand, we cannot tolerate such a high degree of flexi- 
bility in those portions of the frame which maintain gear 
mesh, align sprockets, or secure the relationship of working 
parts, such as cylinder to concave in a threshing system. Our 
thought processes are best served if we think of farm imple- 
ment structures as islands of rigidity in a sea of flexibility. 
This is, at least, an approach to reality and it is also the clue 
to the proper design of end connections. If we decide in 
advance which members are to be flexible and design the 
end connections accordingly, then we shall be able to avoid 
the majority of petty annoyances. 

Again we are only hinting at the range of technical 
problems to be recognized and solved in determining the 
structural system, but it should be noted that structural fail- 
ures are just about as intolerable as failures of the power- 
transmission elements—the structure must live and continue 
to do its job under the most adverse conditions. 


Control System 


The control system includes all of the adjustments, clutch- 
ing devices, lifting devices, etc., which are necessary to the 
practical operation and transport of the machine. Some of 
these controls must be remote, some must be made on the 
go, and others may be used to compensate for wear at longer 
intervals of time. Whatever the control, however, the over- 
riding requirement is that it be convenient for a human be- 
ing to understand and manipulate. The controls and adjust- 
ments are the portion of the machine with which the op- 
erator has the most intimate contact, and we have to broaden 
our outlook considerably in this area to achieve a satisfac- 
tory measure of simplicity which is the key to fool-proof 
operation. 

Internally, controls and control systems may be extremely 
complicated, especially if they involve hydraulic or electronic 
systems. Such systems may become whole design projects in 
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themselves requiring specialist designers for their perfection 
and application to the whole machine. We mention them 
here only to illustrate the gamut which control devices may 
run and, whether simple or complex, they must be accounted 
for in conceiving the whole machine. 


Protection System 

Protection systems are of two kinds: those which pro- 
tect the machine, and those which protect human beings 
against bodily injury in the operation of the machine. 

The need for machine protection usually arises from 
the fact that field conditions are often so variable that the 
possibility of plugging, locking, or overstressing the power 
train becomes a statistical certainty. It is a known fact, for 
example, that there are rocks and stumps in some fields 
where plows may be used and some kind of disconnect 
system is practically mandatory in the hitch in order to 
avoid bent beams and distorted frames. Or, in a piece of 
power driven equipment, it is folly to proportion the power 
train to handle, say, 5 hp, and then drive it from a 25 hp 
source if there is any danger of plugging. The most com- 
mon device for this situation is the familiar slip clutch 
with ratchet type, spring loaded jaws, or the more modern 
slip disc type of overload device which eliminates the axial 
trip hammer action. There seems to be a practical upper 
limit to the amount of power that can be dissipated through 
one of the slip devices, however, and for very high over- 
load characteristics, a shear bolt or shear pin may be the 
better solution. Shear bolts must, of course, be replaced 
whenever a failure occurs, but against this disadvantage we 
may balance the feature that the shear strength of any 
probable bolt or pin material is much more reliable than 
the friction values on which the usual slip devices depend. 
Mechanical releases and torsional overload devices may take 
many forms and it is completely beyond the scope of this 
paper to enumerate them here. 

The consideration of devices which protect human be- 
ings from bodily injury again involves us with a personal 
human factor as well as a technical problem. We say that 
farm machinery has to be fool-proof, but it is difficult for 
the engineer to cope with the imprudent operator who 
throws the shields away or who insists on unplugging a 
corn picker while the machinery is running. The ideal 
machine is one which performs so satisfactorily that there is 
neither the temptation nor the need for a person to risk 
contact with the moving parts, but such perfection is not 
readily achieved and there are still many unsolved safety 
problems in farm machinery. 

We conclude this discussion of the criteria associated 
with the area of machine performance by noting again the 
fact that, just as there is a diversity of agricultural machin- 
ery, there is also a diversity of function among the parts 
which comprise a single machine. The criterion, or standard 
of judgment, is determined by the &/nd of role played by a 
particular part, and there is no overall standard which can 
be made to serve for the entire piece of equipment. 


ll. ECONOMICS 
In the preceding section we were, in effect, answering 
the question: “What standards of design must we observe 
in developing a successful, working model of any desired 
piece of farm equipment?” In this section, which takes up 
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the economic viewpoint, we will be answering the question: 
“How shall we measure the consequences of such a ma- 
chine when it becomes available in a quantity sufficient to 
bring about a widespread change in agricultural practice?” 
This question prompts us to make two observations which 
may be thought of as digressions, but we hope will serve to 
improve the perspective as we move on to a direct discussion. 

The first observation is that some quantity of machinery 
is necessary for it to have an impact on agriculture. Agri- 
culture is coextensive with the land area, and it is not prac- 
tical to consider the impact of a few machines of large 
industrial size or capacity simply because they would be too 
unwieldy to move about over the fields under cultivation. 
On the other hand, there is no advantage to be gained by 
performing an operation in a mobile, field-going piece of 
equipment when it could be performed more effectively in 
a larger unit off the farmed land area. As an example, the 
cotton picker must move through the field in order to 
gather the cotton, but the ginning machinery need not be 
taken to the field because it is easier to move the cotton to 
the gin. Furthermore, a few men can operate a relatively 
large ginning installation capable of servicing a large num- 
ber of pickers, so that there is an economy of manpower as 
well as simplification of the fieldgoing units. 

This brings us to the second observation which is, sim- 
ply, that the major objective of farm machinery is to 
minimize the manual labor requirements. This may seem 
too obvious to merit much attention, but it does provide a 
clue to the economic yardstick we are seeking to establish. 
Furthermore, it should be noted that the effect on manpower 
is a common denominator which can be applied with equal 
validity to either a free-enterprise or a state-controlled econ- 
omy. Our economic yardstick as applied to farm machinery 
may then be considered as universal and completely objec- 
tive with respect to all circumstances of political philosophy 
and national culture. 

In actual practice, there are instances of two kinds of 
comparisons which must be made. One is the comparison 
of the proposed machine with manual labor as already 
suggested, but, in an agricultural economy which is already 
largely mechanized, we must also be able to weigh the 
effect of the proposed machine against other machinery 
already in use. In this latter case, an economic advantage 
may be obtained by either of two paths: 1. the proposed 
machine may, by the application of more power, for ex- 
ample, enable one man to accomplish a given task at a 
faster pace, or 2. the proposed machine may, because of 
the ingenuity or simplicity of its construction, enable one 
man to accomplish the same task with a smaller, or less 
costly piece of equipment. Examples of both kinds may be 
cited, but the overwhelming trend in farm mechanization 
has been along the first path where increasingly powerful 
and more complex machinery has enabled one individual to 
accomplish larger and larger tasks. It should be noted that 
the trend to more powerful machinery does not result in a 
direct displacement of manual labor, but, instead, places 
the operators of smaller equipment on smaller plots at a dis- 
advantage which ultimately compels them to retire from the 
agricultural scene or else to accept a lower standard of living. 

It should now be clear that the economic criterion should 
take into account not only the size or complexity of the 
proposed machine but also its rate of operation. This means 
that the quantitative measure of a machine's effectiveness 
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can be expressed by a ratio between its capacity, or ability 
to do work, and its initial cost, whether measured in terms 
of money, or in terms of the material, labor, and capital 
equipment necessary to quantity production of the machine. 
The effectiveness of any machine may be so stated, and it 
then becomes possible to make an economic comparison 
among any group of machines doing like jobs on a simple 
quantitative basis as determined by the ratio of capacity 
to cost. 

At this point we need to take a careful look at the 
meaning of capacity when used in the economic sense. 
Capacity is usually stated as a characteristic of the machine 
in steady operation as, for instance, bushels per hour, or 
acres per day, etc. However, these data do not usually in- 
clude any reference to the human effort necessary to prepare 
the machine for use, or to maintain the working parts dur- 
ing the machine's useful life. True capacity, in the economic 
sense, must reckon with every minute of the time expended 
by the operator in hitching and unhitching, in lubricating, 
in refueling, in adjusting the machine to meet various field 
conditions, and in replacing or repairing damaged or worn 
parts from time to time. The maneuverability of the ma- 
chine enters into this, too, since the negotiation of rough 
land, turning on headlands, etc., will add more or less ta 
the total time of operation required to accomplish a given 
task. Viewed in this light, it is seen that the economic 
capacity of a machine may be greatly affected by refinements 
in the lubrication system, by rapid-acting hitches, by power- 
steering, by the quality of the bearings, or in numerous 
other ways which do not pertain to the main task of proc- 
essing the soil or harvesting the crop. Only by taking these 
considerations into account is it possible to keep the human 
effort present in the economic viewpoint, and this, as we 
stated earlier, is the major economic objective of any piece 
of farm equipment. 

A few words need to be added in respect to machine 
life. In the section on machine performance, machine life 
was used in the sense of mechanical endurance. This applies 
in the economic sense, too, since it determines the total life 
capacity of a given piece of equipment, but our economic 
viewpoint compels us to consider obsolescence as well. The 
rate of obsolescence is an unpredictable factor which be- 
comes known only as a matter of history at some point in 
the future after today’s offerings have been taken up. 
Today's jobs demand that something be done now, but it 
would seem imprudent to make a relatively large new 
investment for the sake of a small increase in effectiveness 
when present machinery and methods can be relied upon to 
produce satisfactory results. 


lll. PERSONAL HUMAN SATISFACTION 

Up to this point we have dealt with our problems on 
an impersonal basis, and in those few instances where some 
reference has been made to a human operator, he has been 
regarded as a kind of robot, capable of doing certain menial 
tasks requiring some degree of skill, but without personal- 
ity, ambition, ego, or human desires. In this closing section 
we shall risk a few observations in a much more nebulous 
area, and attempt to define those considerations which make 
for good personal relations between the operator, or owner, 
and the machine operation for which he is now responsible. 

Three considerations which enter into any personal rela- 
tionship with a machine are comfort, convenience, and 
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safety. These are simple matters, but they are qualitative 
rather than quantitative, and so do not lend themselves to 
precise measurement as did the technical and economic 
considerations. A fourth consideartion—aesthetic response— 
is even more difficult to define, but it should be observed 
that this may have a strong bearing on the person’s ‘‘pride 
” in the philosophical sense, and so may make 
a substantial difference in his attitude toward the machine 
as a whole. 


Comfort, convenience, and safety have economic as well 
as personal implications. A comfortable machine will not be 
as fatiguing to operate as an uncomfortable machine, for 
example, in which case the operator will not need as long 
or as many rest periods. A conveniently operated machine 
will allow for easier control and so permit a better quality 
of work to be performed. And in the same vein, a safe 
machine will minimize lost time due to accidents or care- 
lessness. But beyond these effects on operator efficiency, it 
seems to us more important to point out the favorable psy- 
chological response which is generated in the attitude of 
the operator toward his work. We want the operators of 
this equipment to /ike their jobs and to take pride in their 
performances. And this, we contend, is accomplished not 
only by sound mechanical design and wise economic selec- 
tion, but by paying especial attention to those elements of 
the machine with which the operator has the most intimate 
physical and mental contact. 

Subconsciously, perhaps, the aesthetic response condi- 
tions a person's attitude toward a machine from the first 
moment he sets eyes on it. The outline, color, and texture 
of the machine can be made to suggest ruggedness, reliabil- 
ity, and to the operator who sits at the controls, a flattering 
sense of mastery over great power for the lucky person to 
whom it may be entrusted. The sounds and the “‘feel’’ of a 
machine play their part, too, and many rural citizens find 
that they feel themselves to be a real part of the jet-pro- 
pelled age when they sit astride their throbbing engines, and 
feel the surge of power being converted into useful work all 
around them. And for those who are moved to reflection by 
these sensations, there must also be a sense of gratitude that 
their lives on the farm are not as hard as their fathers’ as 
well as a sense of confidence that future generations of 
farmers will reap the benefits of new machine developments 
as yet unborn. 

It is impossible to close a paper of this kind without 
paying tribute to the knowledge which underlies human 
effort in this or any other field, and, in a deeper sense, to 
reverence the Creator who has endowed us with the ability 
to think, to analyze, and to apply the gift of knowledge to 
the task of feeding and clothing mankind. There is no such 
thing as a self-made man. The process through which we 
are born into this world, and our individual capacities for 
creative work are phenomena which now lie beyond our 
control or comprehension. We know only that, in man, the 
fruit of creative work can be imparted, through knowlege, to 
all who care to read, listen, and act on the inspirations or 
“inventions’’ which result from such work. It is left for man 
only to choose between the constructive or destructive appli- 
cation of knowledge and in this we may realize a deeper 
measure of Auman satisfaction as we continue a truly con- 
structive endeavor in applying knowledge toward the better- 
ment of agriculture. 
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Solar Energy: 


Present and Foreseeable Uses 


Robert J. Pelletier 


ODERN technology, in particular modern American 
technology, is consuming energy at an ever in- 
creasing rate. During the past 150 years, a defini- 

tion of technological progress might have been “the 
coupling of new ideas to more power.” It is coming to 
be realized, however, that the sources of energy, as we are 
familiar with them, are limited to a finite and decreasing 
reserve of fossil carbon fuels: oil, gas, and the various 
forms of coal. The climbing curve of demand for these 
fuels will eventually be leveled and turned down by the 
decreasing supply curve. The location of this point of maxi- 
mum production in the future is variously estimated to be 
from 50 to 100 years from now, depending on the estimator 
and his sources of information. The increase of population 
for the world as a whole and the desire on the part of the 
most underdeveloped areas to adopt modern technology have 
hastened the trend. 


The adoption of nuclear fuels and their substitution for 
fossil fuels will help the situation considerably since nuclear 
fuels are in good supply according to recent estimates. How- 
ever, the use of atomic fission to produce power raises prob- 
lems of protection and waste disposal which will probably 
limit nuclear power to large central plants relatively close 
to urban areas so that the power generated can be consumed 
most efficiently. 

In any case, the direction of technological development 
will have to change somewhat to include the search for 
devices which use less energy or are able to operate on cur- 
rent energy income, /.¢., sunlight, directly or in its indirect 
forms. The magnitude of this changeover can be estimated 
by realizing that at present only about 15 percent of the 
energy consumed is from sources other than fossil fuels. 
Water power, burning vegetation and, in a few instances, 
wind power are able to compete with coal, oil, and gas in 
certain areas, and constitute the only attempt to live on 
income rather than deficit financing in the energy sense. 

For the United States, the world’s largest energy con- 
sumer (annual equivalent of 9 tons of coal for every man, 
woman and child), the biggest share goes to industry. Sec- 
ond and nearly as large, however, is the use of fuel for 
space heating. The degradation of high level energy from 
burning fuels to provide low level energy for space heating 
seems particularly wasteful and inefficient. 

This last named was one of the chief reasons for begin- 
ning research into the use of solar energy for space heating 

Paper presented at the 33rd Annual Meeting of the North 
Atlantic Section of the American Society of Agricultural Engi- 
neers, University of Delaware, Newark, August, 1957. 

The author—RoBerT J. PELLETIER—is research associate, de- 


partment of civil and sanitary engineering, Massachusetts Institute 
of Technology, Cambridge. 
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An analysis of the present status of solar 
energy utilization and its probable potential 


at the Massachusetts Institute of Technology when funds 
were provided by Dr. Godfrey L. Cabot in 1938 with the 
express condition that they be used to further research into 
the direct utilization of solar energy. Work was done and 
valuable contributions made in several other areas of energy 
conversion research: blocking layer photocells, photosynthe- 
sis and other uses of sunlight, such as in thermoelectricity. 
Work is presently being done on chemical conversion 
processes, notably the decomposition of water into oxygen 
and hydrogen by means of sunlight and a catalyst, a reac- 
tion which has been detected but for which yields are as 
yet minute. Recently there have even been serious and 
ingenious proposals to use solar energy for the propulsion 
of interplanetary space ships. The remainder of this discus- 
sion, however, will concern itself with the problem of 
collection of solar energy in the form of heat, sensible 
and/or latent. 

Just outside the earth’s atmosphere, the sun maintains a 
continuous energy bombardment of 1.94 cal per sq cm per 
min (429 Btu per sq ft per hr or about 1 kw per sq yd) 
on a plane normal to the oncoming rays. By the time the 
energy reaches the surface (sea level), absorption and scat- 
tering of the various atmospheric components have taken 
their toll and the total has been reduced to a maximum of 
about 320 Btu per sq ft per hr. In addition, the plane is 
now subject to the rotation of the earth which limits the 
exposure time to only one-half day in general (varying with 
latitude and season) plus the effects of clouds, smoke, dust, 
etc. Altitude and latitude both affect the amount of radia- 
tion received, with altitude probably the more significant 
in the temperate zone. 

The distribution of sunshine is fully as important as 
the amount received. Certain areas are particularly unfor- 
tunate in having their periods of coldest weather coincide 
with long periods of cloudy weather. The Great Lakes re- 
gion in the United States is such an area. Throughout most 
of the country, however, the weather pattern is more favor- 
able. The Boston area, for example, which does not list 
copious sunshine among its greatest attractions, has recorded 
that 90 percent of its cloudy periods are of less than 72-hr 
duration during January, the most severe heating month. 
This type of information is especially important when the 
amount of storage capacity is to be decided. 

The amount of useful energy that can be had from a 
given device depends first upon the area of the device being 
irradiated and, secondly, upon the efficiency of the device. 
Thus, if sunlight falling at a density of a/b Btu per sq ft 
is intercepted by a collecting device having ¢ sq ft of sur- 
face and an efficiency of x percent, then the amount of use- 
ful energy that could be collected would be (a/b) (c) 
(x/100) Btu per hr. 
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Fig. 1 Four types of flat plate collector that have been 
used successfully 


Collection Devices 

The types of devices used to collect radiation can be 
divided into two basic categories: concentrating devices and 
flat plate collectors. Concentrating devices utilize lenses or 
mirrors to achieve high temperatures on a small area, while 
flat plate collectors produce much lower temperatures over 
a wider area. Except for specialized uses such as steam 
generation or where very high temperatures are required, the 
flat plate collector is the more efficient (useful efficiencies 
of 35 to 50 percent of incident radiation can be expected ) 
and the most frequently proposed method of collecting 
thermal energy at low to medium temperatures. 

The flat plate collector is an ideal type of device in that 
it contains no moving parts, does need elaborate companion 
machinery to track the sun, needs little or no maintenance, 
and is capable of very high efficiencies when compared to 
other thermodynamic devices. In general terms, the flat 
plate collector consists of three essential parts: 

(a) A blackened surface for absorbing radiation, or 
something that appears to be a black surface when 
viewed from the same angle as the sun. 

(b) A fluid, either a liquid or a gas, to carry off the 
absorbed energy in the form of heat. 

(c) Some means of reducing the backward heat losses; 
one or more layers of transparent material which 
will pass incoming short-wave radiation and be 
opaque to long-wave outgoing radiation, or a sur- 
face that absorbs strongly incoming radiation but 
emits very small amounts of outgoing radiation. 


FRACTIONAL AUXILIARY HEAT 


0 200 400 600 800 1000 1200 
COLLECTOR AREA, SQ. FT 
Fig. 2 Percentage of heating is not directly proportional to collec- 


tor area because of undependability of sunshine and variability 
of required heat 
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Fig. 1 shows four types of flat plate collector that have 
been used successfully. 

The heat absorbing surface can assume various forms: 
the black painted lowest portion of each of a series of over- 
lapping glass plates, several layers of black gauze, a black 
painted metal plate, finned on the reverse side for additional 
heat transfer surface, or a blackened metal plate to which 
tubes have been attached. The first three of these plates 
were designed to utilize air as the collecting medium and 
the last type uses water or some other liquid. 

In each case the absorbing surface has been covered 
with at least two layers of glass which has the property along 
with most other transparent materials that it transmits almost 
all radiation from wavelength 0.3 to 2.8 microns (compris- 
ing more than 98 percent of the energy content of sunlight ) 
and is completely opaque to wavelengths longer than about 
5 microns (the heated plate emits radiation longer than 
about 8 microns, thus cannot lose heat by radiation passing 
directly through the glass). 

The efficiency of the collector depends on the amount 
of radiation reaching the collecting surface, the temperature 
of operation, and the degree of insulation of the collecting 
surface. The temperature of operation is controlled by the 
use to which the collected energy is to be put. Although 
the placing of transparent layers over the collecting surface 
reduces somewhat the amount of energy reaching the plate, 
the insulating effect with respect to backward losses more 
than compensates for this effect. The optimum number of 
transparent layers depends on the difference between collect- 
ing temperature and the outside air temperature. For a 
temperature difference of about 100 F, two transparent lay- 
ers are optimum. If the collector is being used to make 
steam, three or four layers become necessary. Thus, as 
the collection temperatures becomes higher, the efficiency 
goes down and the cost of construction goes up until even- 
tually concentrating devices become more economical. The 
recent development of ‘‘differential black’? surfaces (sur- 
faces which appear black to sunlight and hence absorb up- 
wards of 90 percent of the radiation, but appear shiny 
to long-wave heat radiation from the plate and so emit only 
about 10 percent or less than a conventional black surface) 
gives promise of extending the range of collecting tempera- 
tures and lowering the construction costs appreciably by 
climinating layers of glass. Another method of increasing 
the output and lowering costs is to collect energy at lower 
temperatures and raise the temperatures by means of a heat 
pump. This system has the advantage of increasing the 
efficiency of both devices, since the efficiency of the heat 
pump goes up rapidly when the temperature of the heat 
source is raised above 50°. 


Storage of Energy 


Since the sun shines only an average of 12 hr a day, 
some means must be found to store collected energy from 
the hours when it is available until it is most needed. The 
two chief methods used are storage of energy as sensible 
heat in some high heat capacity material such as water or 
crushed rock, or as the heat of fusion of some salt or other 
material having a convenient melting temperature. There 
are techniques available for computing the amount of stor- 
age required for a given house, assuming a given amount of 
heat required, and utilizing weather bureau radiation data. 
For a moderately severe New England climate and weather 
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. . . Solar Energy 


pattern similar to the Boston area, storage for three days is 
judged to be the most that could be considered economical. 
Heat capacity storage in water takes the space equivalent of 
an average size coal bin, while gravel storage requires sev- 
eral times that volume. Salt storage, on the other hand, 
requires only about one-third to one-fifth the space required 
by water but presents other difficulties. The problems of 
supercooling, stratification, incongruent phases, and the ne- 
cessity of stirring the salt solutions have tended to keep 
studies of heat of fusion materials in the laboratory for 
most, though not all, investigators. It should be realized 
also that even a manifold increase in storage capacity will 
not entirely eliminate the need for auxiliary heating in 
many areas. (See Fig. 2 which assumes very large storage 
capacity. ) 


Heating System Design 

Once collector output has been determined, it becomes 
possible to design a heating system around this basic heat 
collection mechanism. Weather bureau data on amount and 
distribution of sunshine during the heating season are 
essential to compute accurately the size of the collector and 
associated storage. Utilizing these data, it is possible to 
subject them to methods of analysis which have been 
developed (3) and arrive at an amount of useful heat which 
will be collected in an average year. When compared to 
conventional fuels, this heat will have certain monetary 
values, depending on the type of fuel and the geographic 
location. When the area of the collector is divided by the 
annual value of heat collected, the earning power of each 
square foot of collector is determined. Since the amount of 
heat required to heat the space for which the system is being 
designed is a finite amount, there is a total annual fuel bill 
to compare to the annual charges on any substitute system. 
Because of the undependability of sunshine and the vari- 
ability of required heat with time of year, the percentage 
of heating is not directly proportional to the collector area; 
and, in fact, if the design criteria of full comfort conditions 
is to be maintained at all times, then the amount of collector 
varies according to a curve (see Fig. 2). The significance of 
this curve is apparent from observation. Although 50 per- 
cent of the annual heating load can be handled by a collector 
of x sq ft and doubling the area increases the heating to 80 
percent, it should be noted that even an area of 4x sq ft does 
not handle 100 percent of the load. From this it can be seen 
that the use factor on a very large collector must be very 
small since the full output is used only a very small percent 
of the time. 

This type of calculation can be carried even further, and 
the optimum amount of collector for a given application de- 
termined. If we assume that only the fuel savings can be 
used to amortize the added cost of the solar system, usually 
a good assumption since an auxiliary system will be required 
in most instances, then a curve of the type shown in Fig. 3 
can be drawn. The cost of conventional fuel is gradually re- 
placed by energy from the collector system, the amount of 
supplementary fuel depending on the amount of collector 
used. An amortization period for the collector system is 
assumed and the annual charges on each square foot are 
added to total cost of fuel needed with a collector of the 
area assumed. The total cost curve will descend, level off, 
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Fig. 3 Value of heat collected per year based on assumption that 
only fuel savings are used to amortize added cost of solar system 


and finally turn upward (See Fig. 4), due to the decreased 
use factor for very large collectors. The low point of the 
curve is the point of optimum collector area for the case 
under consideration. Whether or not this low point falls 
below the level of fuel cost alone depends on the cost of 
fuel as compared to the cost of collector. Calculations of 
this type help to explain why solar heating is not expected 
to take over completely in the most favorable regions such 
as the Southwest since these are also cheap fuel areas as 
well (natural gas). One can also see that as fuels become 
higher in cost as they become more scarce and as collector 
costs go down the situation will change radically. 


Present Utilization 
A number of solar heating systems and solar heated 
buildings have been built in the past 20 years, three at Mas- 
sachusetts Institute of Technology alone. The results of 
these experiments have been used to develop dependable 
design criteria. The chief problem presently confronting 
anyone wishing to construct a solar heated building is that 
of collector cost. No industrial organization exists for the 
efficient production of such systems. Collector designs which 
would potentially be cheap to produce in quantity, utilizing 
techniques of mass production, are too expensive when 
fabricated as isolated units to appear attractive. One is 
faced with a chicken or egg situation in which a manufac- 
turer hesitates to produce anything in quantity without 
having a demonstratably large market, while the high cost 
(Continued on page 151) 


ANNUAL HEATING COST 


COLLECTOR AREA SQ.FT. 


Fig. 4 Annual heating cost descends, levels off and finally turns 
upward because of decreased use factor with increased size 
collector 
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River Basin Planning 
as a Fundamental Concept 


Beginning with the First Conservation Crusade, over 50 years ago, 


Howard L. Cook 


the concept of comprehensive and unified river basin plans has 


gained wide acceptance and appears likely to play a major role 
in the future of resource development throughout the United States 


URING the past half-century those most concerned 

with the nation’s natural resources have given a 

great deal of thought to the problem of how to 
make the most of those resources. One of the most im- 
portant results of this thinking has been the development of 
the idea that within each major river basin, or other appro- 
priate region, all resource development activities should be 
guided by a comprehensive and unified long-range plan. 
This idea is the basic concept with which this paper will be 
concerned. 

This basic concept comprehends, of course, the earlier 
and more limited concept of the multiple-purpose project. 
It assumes, moreover, that the ultimate goal of the nation is 
to develop, utilize and conserve its natural resources in such 
a way that they will make a maximum possible contribution 
to the wealth of the nation as a whole, and to the welfare 
of its citizens. 

Today a majority of those considered expert in the 
resources field subscribe to this concept. But like most basic 
concepts, this one has a long and interesting history. A 
brief outline of that history will provide a good deal of per- 
spective for those who wish to understand where we are 
today, and how we got there. 


History of the Concept 

The concept of the comprehensive and unified river 
basin plan became a factor in American political life as a 
result of what is often called the ‘First Conservation Cru- 
sade.’ This crusade had a vigorous leader in President 
Theodore Roosevelt, and a “brain trust’ headed by that 
great conservationist, Gifford Pinchot. Pinchot and the 
group of dedicated public servants he gathered about him 
were far ahead of their time in breadth of vision. In fact, 
one of the best statements of the basic concept we are here 
considering appears in the letter, dated February 26, 1908, 
with which President Roosevelt transmitted to the Congress 
the preliminary report of the Inland Waterways Commis- 
sion. In this letter he said: 


“The report rests throughout on the fundamental concep- 
tion that every waterway should be made to serve the people 
as largely and in as many different ways as possible. It is poor 
business to develop a river for navigation in such a way as to 
prevent its use for power, when by a little foresight it could be 
made to serve both purposes. We cannot afford needlessly to 
sacrifice power to irrigation, or irrigation to domestic water 


Paper presented at the Annual Meeting of the American So- 
ciety of Agricultural Engineers at East Lansing, Mich., June, 1957, 
on a special program arranged by the Soil and Water Division 
for Public Lands and Public Works. 

The author — Howarp L. Cook — is engineer, Office of the 
Chief of Engineers, Corps of Engineers, Department of the Army. 
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supply, when by taking thought we may have all three. Every 
stream should be used to the utmost. No stream can be so 
used unless such use is planned for in advance. When such 
plans are made we shall find that, instead of interfering, one 
use can often be made to assist another. Each river system, 
from its headwaters in the forest to its mouth on the coast, 
is a single unit and should be treated as such. Navigation of 
the lower reaches of a stream cannot be fully developed with- 
out the control of floods and low waters by storage and 
drainage. Navigable channels are directly concerned with the 
production of source waters and with soil erosion, which takes 
the materials for bars and shoals from the richest portions of 
our farms. The uses of a stream for domestic and municipal 
water supply, for power, and in many cases for irrigation, 
must also be taken into full account.” 

At the time President Roosevelt sent forward this cogent 
statement the architects of the crusade might well have 
thought that the basic concept behind it needed only to be 
stated to secure immediate acceptance, and to be put into 
effect. Undoubtedly they would have found it hard to 
believe had they been told that a half-century later most of 
the nation would still be without the comprehensive and 
coordinated river basin plans envisioned in that statement. 

The leaders of the crusade drove hard for public accept- 
ance of the concept expressed by the President. The Na- 
tional Conservation Commission in its 1909 report urged 
that river basin plans include: 

“All the uses of water and benefits to be derived from their 
control, including the clarification of the water and abatement 
of floods for the benefit of navigation, the extension of irriga- 
tion, the development and application of power, the prevention 
of soil wash, the purification of streams for water supply, and 
the drainage and utilization of the waters from swamps and 
overflow lands; .. .”* 

And the Commission had every reason for believing that its 
views were widely accepted even at that time, for at the 
National Conservation Conference in 1909, delegates from 
the states, including many governors, came out strongly for 
river basin development on a broad and multiple-purpose 
basis. 

In the Congress that great champion of conservation, 
and father of the federal reclamation program, Senator 
Newlands of Nevada, became the spearhead of the conserva- 
tion crusade. Time after time he sought legislative imple- 
mentation of the basic concept of river basin development. 

Strangely enough, few today realize that Senator New- 
lands finally succeeded in securing the enactment of legisla- 
tion embodying the concept of broad and coordinated basin 
plans. His 1917 amendment to the General Dam Act au- 


thorized the establishment of a commission: “. . . to bring 


*Volume 1, page 47, Senate Document 676, 60th Congress, 
2nd Session. 
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. . . River Basin Planning 


into coordination and cooperation the engineering, scien- 
tific and constructive services, bureaus, boards, and com- 
missions of . . . the Federal Government . . . with a view 
to uniting such services in investigating . . . questions relat- 
ing to the development, improvement, regulation and control 
of . . . navigation . . . irrigation, drainage, forestry, and 
swamp land reclamation, clarification of streams, regulation 
of flow, control of floods, utilization of water power, pre- 
vention of soil erosion and waste, storage and conservation 
of water for agricultural, industrial, municipal, and domestic 
uses . . . and to formulate . . . a comprehensive plan or 
plans for the development of waterways and the water 
resources of the United States...” If you think this lan- 
guage has a modern ring—you are right. Many of the most 
advanced legislative proposals of the last decade contain 
very similar language. 

This was the legislative high water mark of the con- 
servation crusade. The United States became involved in 
the first World War, and no funds were appropriated to 
implement the legislation. The tide had begun to ebb. In 
1920 the Newlands legislation was repealed by the Federal 
Water Power Act. Little was to be heard of the conserva- 
tion doctrines of Theodore Roosevelt and Gifford Pinchot 
until the so-called “Second Conservation Crusade’’ of the 
1930's. 

But the ideas implanted by the crusade did not die. 
They had their influence on legislation and on the adminis- 
tration of federal water programs. They were reflected, to a 
limited degree, in the Federal Water Power Act itself, and 
in a particularly important way in the act of January 21, 
1927, which authorized the U.S. Army Corps of Engineers 
to undertake the so-called "308 Surveys” for the purpose of 
formulating general plans for the multiple-purpose develop- 
ment of the rivers of the United States. The "308" reports 
provided a basis for many of the projects subsequently car- 
ried out under the Flood Control Acts, and in a number of 
major basins they still serve as the principal guides for 
multiple-purpose development. 

In 1933 another Roosevelt administered what proved to 
be a strong stimulant to the concept of the comprehensive 
basin plan. At the behest of President F. D. Roosevelt the 
Congress authorized the first actual experiment in putting 
into effect the basic idea behind Senator Newlands’ 1917 
legislation. The Tennessee Valley Authority was estab- 
lished and given broad authority to plan and carry out a 
program for the development of the Tennessee Basin. 

But other powerful influences were also brought into 
action. One of the most effective of these was the National 
Resources Planning Board with its far-flung system of com- 
mittees; a system which proved to be an extremely effective 
mechanism for disseminating and nurturing the basic ideas 
which have come to dominate modern thinking about 
resource development. The NRPB was eventually abolished, 
but the good that it had done was not all interred with its 
bones, and among the more important results of its brief life 
was the impetus it gave to the basic concept of comprehen- 
sive river basin plans. 

These, and other developments set the stage for the 
broad consideration given Federal resource policies and 
programs in 1950 by the bi-partisan President's Water Re- 
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sources Policy Commission. Among other things this Com- 
mission said: 


“The Nation should have comprehensive, multiple-purpose, 
and coordinated plans for .. . regions . . .: Each of the plans 
should be carefully adapted to the potentialities of the re- 
gion as well as to regional needs and should include local and 
State as well as Federal undertakings. Such a plan need not 
initially be in complete detail, but it should constitute a 
framework into which can be fitted, in proper relation to all 
other activities, the projects and programs as they are further 
developed.” 


It also said: 

“Planning for water resources cannot be dissociated from 
planning for all resources. Nor can it be dissociated from 
those fields of economic activity which give rise to the needs 
to be met by water developments. This leads to the further 


conclusion that water developments should be planned as 
integral parts of basin programs.” 
and; : 

“Planning should be approached with the multiple-purpose 
concept and with the aim of maximum net benefits based on 
full consideration of alternative plans for meeting existing 
and anticipated needs . . . full weight must be given to water- 
shed management, municipal and industrial water supply, hy- 
droelectric power, pollution abatement, as well as to flood 
control, irrigation, and navigation, to the extent of their 
importance in the particular region.’’+ 


That these words truly reflect the convictions of nearly 
all those intimately concerned with resource development 
and use is indicated by the policy proposals formulated by 
a panel of experts established by the Engineers Joint 
Council. In a 1951 report this panel gave strong support 
to comprehensive basin plans. Another indicator of the 
degree to which the basic concept has entrenched itself, 
both within and outside of federal circles, was afforded by 
the Mid-Century Conference on Resources for the Future, in 
the course of which it became evident that it has strong 
support in all walks of life.t 

After some hesitation at the outset the Eisenhower Ad- 
ministration threw its full support to resource development 
through comprehensive basin programs. It was encouraged 
to do so by the Second Hoover Commission which—basing 
its recommendations upon the monumental report of its 
task force on Water Resources and Power—came out strongly 
in 1955 for coordination of federal programs at the river- 
basin level. But the main basis for the policy recommenda- 
tions of the present administration is the report of the 
Presidential Advisory Committee on Water Resources 
Policy which was sent to the Congress by the President with 
his indorsement on January 17, 1956. 

It now appears that the concept of the comprehensive 
and coordinated basin plan has so well established itself 
that little active opposition is likely to arise in the future. 
Yet no knowledgeable observer can honestly say that the 
nation has been very successful in achieving the kind of 
basin programs evisioned by the supporters of the general 
concept. 

This brings us to a point at which something needs to be 
said about the methods that have been devised to implement 
the basin program concept. 


Methods 
The supporters of the basin approach are, in general, 
divided into two groups. One group advocates the establish- 


ment of regional organizations along the lines of the Ten- 


+A Water Policy for the American People’’ pages 46-48. 
tSee: “The Nation Looks at Its Resources,’ published by 
Resources for the Future, Inc., November 1954. 
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nessee Valley Authority. The other believes that the exist- 
ing agencies of the federal and state governments should 
plan and carry out basin programs by joint and coordinated 
action. 

It has been proposed that the entire nation be brought 
under regional agencies of the valley authority type. From 
the organizational standpoint, this is equivalent to proposing 
that a large part of the executive branch of the federal gov- 
ernment be reorganized along geographic, rather than 
functional lines. 


Opposed to the valley authority proponents are those 
who believe that the advantages of the present system 
should be retained, but that ways and means should be de- 
veloped to insure that all of the activities of the functional 
organizations operating within a river basin, or region, are 
carried out in accord with a unified plan and schedule. This 
group believes that in this way the obvious advantages of 
the valley authority approach may be secured without loss 
of the equally obvious advantages of the present system 
under which the federal agencies think in terms of national 
problems and programs. 

It must be pointed out, however, that at the present time 
it is the disposition of the Congress to favor the joint ap- 
proach to basin development. This is indicated by the vari- 
ous attempts that have been made to implement the basic 
concept with which we are here concerned. 


Attempts to Implement the Concept 

It will be seen from what has previously been said of 
the Newlands’ legislation of 1917 that at the time of the 
Conservation Crusade it was thought that full development of 
river basins could be achieved by bringing about coordination 
between existing agencies. The fact that even this modest 
effort failed may be one of the reasons why in 1933 a valley 
authority was established in the Tennessee Basin. While it 
must be admitted that the valley authority approach solved 
many of the problems inherent in the joint approach, it also 
demonstrated that the establishment of regional agencies 
gives rise to other difficult problems. As a result, proposals 
to establish additional regional agencies of the TVA type 
have not won the support of the Congress, or—it would 
seem—of a great number of informed citizens. 

Several attempts have been made to arrive at compre- 
hensive and coordinated basin programs by joint action. An 
early move in this direction was the joint planning done by 
the Inter-Agency River Basin Committees for the Missouri 
and Columbia River Basins. But in these basins the joint 
planning was rather limited in scope. A full scale effort was 
initiated as a result of the Flood Control Act of 1950 which 
provided for the formulation of a comprehensive and inte- 
grated plan for the region drained by the Arkansas, White 
and Red Rivers. This plan was developed by federal anc 
state agencies working through the Arkansas, White, Red 
Inter-Agency Committee. A similar effort was made in the 
New England-New York region. Currently, the U.S. Army 
Corps of Engineers has underway the formulation of a 
broad plan for the Delaware River Basin, and has enlisted 
the aid of federal and state agencies in this undertaking. 
Lessons 

First of all we have learned that it is extremely difficult 
to achieve a truly coordinated basin plan when a number of 
agencies participate in its development. Experience indi- 
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cates that the main obstacles to success are: 

(a) Legislative deficiencies. 

(6) The absence of adequate coordinating machinery. 

(c) Deficiencies in present technical procedures. 

(d) The natural selfishness of the human animal re- 
flecting itself in what is commonly referred to as 
“bureaucracy”. 

Little need be said here about the deficiencies of the 
legislative base for cooperative planning. Every commission 
or committee established to consider resource policy has 
pointed out inconsistencies in the policies established by the 
diverse laws under which the various agencies operate. It 
is clear that there is an urgent need for the development of 
a consistent body of policy, and for legislative action to 
bring existing laws into accord therewith. The President's 
Water Resources Policy Commission in 1950 summed up 
the legislative requirements in these words: 

“The authority for the preparation of basin programs 
should be broad enough so that full and equitable considera- 
tion may be given to flood control, irrigation, navigation, 
power, municipal and industrial water supply, control of pollu- 


tion, fish and wildlife, recreation, and the development, use 
and conservation of related land, forest and mineral resources.” 


Turning now to the second major obstacle—the absence 
of an adequate coordinating mechanism—it can be said that 
all formal reviews of water policy have resulted in recom- 
mendations that more effective coordinating machinery be 
established. The most recent recommendations are those of 
the Presidential Advisory Committee on Water Resources 
Policy. This committee recommended that basin, or re- 
gional, water resources committees be established, the chair- 
man of which would be appointed by, and report to, the 
President. It also recommended the establishment of a 
coordinator of water resources in the Office of the Presi- 
dent and the setting up of a permanent inter-agency com- 
mittee to advise the President and the coordinator. President 
Eisenhower endorsed this recommendation and has since 
indicated that he intends to recommend specific legislation 
to implement it. 

Certain groups have, as pointed out earlier, urged that 
coordination be achieved within river basins by the estab- 
lishment of regional agencies of the valley authority type. 
Although at the present time there is relatively little support 
for this proposal, it must always be kept in mind that if the 
existing agencies fail to achieve an adequate degree of co- 
ordination, the nation is very likely to turn to the valley 
authority idea. 

The third major obstacle mentioned previously was lack 
of technical know how. This may be surprising to some. 
But it must be remembered that within a major region there 
are many needs to be met by resource development, that 
there are usually a number of alternative ways of mecting 
these needs, and that there are a large number of individual 
projects which should be considered for inclusion in the 
plan. The ultimate objective of regional planning should 
be to find that combination of projects which results in the 
greatest net increase in the wealth of the nation. The nature 
of the problems which arise is illustrated by the task of 
finding the best system of reservoirs for a river basin. This 
problem has become very difficult as the result of the initia- 
tion of a federal program for controlling the floods of head- 
water streams by the construction of systems of small reser- 


(Continued on page 151) 
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Fig. 1. Revenue, cost and return for machine operations as a func- 
tion of the operating width of the machine or machine 
combination 
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Fig. 2 An example of the influence of planting date on corn yield 
from a trial at Ames, lowa, in 1949. From Rubis(3) 
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Agricultural engineers report results 
of comparative field efficiency studies 
of planting and cultivating equipment 


OUR-ROW planting and cultivating equipment for 
F row crops has been standard practice on corn-belt 

farms for many years. Six-row equipment is now in 
production and is enjoying rapid acceptance by farmers. 
Some individuals are in effect operating 8-row planters 
assembled from two 4-row units. 

The problem of appropriateness of 2, 4, 6, or 8-row 
units for a given farm situation is of concern to both farmers 
and farm machinery designers. The farmer must select the 
most profitable size of machine for his operations. The de- 
signers must predict the sizes of machines which will be in 
demand as patterns of agricultural production change. 

Fig. 1 illustrates the problem of selection of the optimum 
size of machine from economic considerations. Assume 
that Fig. 1 refers to the production of corn from an area 
covered in one year by one planter, and that the cost curve 
includes the machine and labor costs attributable to the 
planting operation for the crop. The revenue curve is the 
total income from corn production on the area considered, 
and the return-over-cost is the revenue minus the cost. In 
this simple case the optimum size planter is the one which 
results in the maximum return over planting costs. It should 
be noted that this is distinctly different from the minimum 
cost planter. This is a distinction which is not always 
appreciated. 

The shape of the machine and labor cost curve results 
from the interplay of fixed costs and operating costs for the 
planter. A “‘small’’ planter has low fixed costs and high 
labor and other operating costs; a ‘‘large”’ planter presents a 
reverse situation. For a given acreage and cost structure 
there is, therefore, a minimum cost width. 

The revenue curve reflects the timeliness factor in any 
field operation. In planting corn, for example, there is an 
optimum time to plant for maximum yield. Fig. 2 gives an 
extreme example of this situation as demonstrated by a date- 
of-planting test conducted by Iowa State College agrono- 
mists (3)* in 1949. The actual number of days available 


Paper presented at the winter meeting of the American Society 
of Agricultural Engineers at Chicago, Ill., December, 1958, on a 
program arranged by the Power and Machinery Division and ap- 
proved as Journal Paper No. J-3528 of the Iowa Agricultural and 
Home Economics Experiment Station, Ames, Ia. Project No. 1331. 

The authors—K. K. BARNEs, T. W. CASSELMAN, and D. A. 
LINK—are, respectively, professor, associate, and graduate assistant 
in agricultural engineering, Iowa Agricultural and Home Economics 
Experiment Station. 


*Numbers in parentheses refer to the appended references. 
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for planting in the corn belt is of course often severely 
limited by wet weather in May. A “small” planter in com- 
bination with unfavorable weather conditions may easily 
prolong the planting period to result in decreased yield and 
hence decreased revenue. 

The selection of machinery of proper size requires either 
intuitive or analytical knowledge of the quantitative rela- 
tionships in curves such as Fig. 1. Though successful farm 
operators seem to have this knowledge intuitively to a high 
degree, a more analytical understanding would be helpful to 
them and invaluable to engineers working with either the 
selection or design of farm machinery. 

Field-efficiency values, through their influence on field 
capacities, are essential in determining both the cost and 
the revenue curves for any machine. The terminology 
adopted here is that set forth by Bainer, Kepner and Barger 
(1). Definitions are repeated for the convenience of the 
reader, as follows: 

Theoretical field capacity is the rate of field coverage 
obtained if the machine were performing its function 100 
percent of the time at rated forward speed and covering 100 
percent of rated width. 

Effective field capacity is the actual rate of field coverage 
by the machine based on the total field time (including op- 
erating time and time losses due to adjustment, field lubrica- 
tion, breakdown, turning, filling hoppers, unloading, etc. ). 

Field efficiency is the ratio of effective field capacity to 
theoretical field capacity, usually expressed as a percent. 

Bainer, ef al (1) have pointed out that time losses in 
the field fall into two categories, 7.e., those losses which 
tend to be proportional to area and those which tend to be 


proportional to time. They present the following expression 
for field efficiency: 


¥ 
re ee LS 


E,=K 


where K=percentage of implement width actually utilized 


T,,=theoretical time required for an acre (reciprocal 
of theoretical field capacity ) 


T;,=time lost per acre due to interruptions that are 
proportional to theoretical time 


T,=time lost per acre due to interruptions that are 
proportional to area. 


From equation [1} it is possible to gain some apprecia- 
tion of the influence of machine width and the nature of the 
time losses on the relative field efficiency of 4 and 6-row 
equipment. Fig. 3 was plotted from data calculated from 
equation[1}. For 4-row field efficiencies (E;,) of 50, 70, 
and 90 percent, Fig. 3 shows the ratio of the 6-row field 
efficiency to the 4-row field efficiency (Ey/E;,) as a function 
of the ratio of time loss proportional to area to time-loss 
proportional to theoretical time for the 4-row machine 
(Tos/Tns). Fig. 3 was constructed on the assumption that 
K was 100 for both the 4-row and 6-row equipment. For 
skillfully operated planting machinery, “overlap” will be 
negligible and K will be 100 for both the planting and the 
subsequent cultivating operations. 

While this type of analysis is valid for any type of ma- 
chine and could be applied to the determination of relative 
field efficiencies between any two widths of machine, it is of 
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To -4 / T h-4 
Fig. 3 Ratio of field efficiencies of 6-row and 4-row machines as 
a function of the ratio of time losses proportional to area to time 
losses proportional to theoretical time 


particular interest here to apply it to 4- and 6-row planters 
and cultivators. From suggested field efficiencies for 4-row 
equipment presented by Bainer et a/(1), it may be assumed 
that 4-row planters might be expected to have a field effi- 
ciency of 75 percent and 4-row cultivators a field efficiency 
of 85 percent. Assuming that time losses for both of these 
machines tend to be largely proportional to area (say, 
Tas/Tn4=4), Fig. 3 would lead to an estimation of Eye of 68 
percent for planting and 80 percent for cultivating. 

A limited field study was carried out to check the valid- 
ity of these estimates. This study, designed to compare the 
field capacities of 4-row and 6-row planting and cultivating 
equipment, was carried out in the spring and summer of 
1958. The fields selected included some operated by Iowa 
State College and others operated by private individuals in 
the Ames, Iowa, area. Observers equipped with stop 
watches and clip boards followed the field operations not- 
ing and timing each activity of the operator in the field. 
Observational conditions and results are presented in 
Tables 1 and 2. 

Direct comparisons of field efficiencies should not be 
drawn from Tables 1 and 2. The samples are obviously too 


TABLE 1. RESULTS OF TIME STUDIES ON 4-ROW AND 
6-ROW PLANTERS 
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TABLE 2. RESULTS OF TIME STUDIES ON 4-ROW AND 
6-ROW CULTIVATORS 
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. . . 4Row and 6-Row Equipment 


small for comparisons of mean field efficiencies to yield valid 
conclusions. The data include and illustrate the wide variety 
of field conditions and work habits found in a sample of 
farm operations. Turning at ends was sorted from other 
losses as being an activity common to all operations and 
when expressed as a unit loss, time per turn, unaffected by 
field size. Adjusting, checking, and cleaning form a group 
of activities common to all operators as do filling hoppers 
on the planters. These were also sorted out on a per unit 
basis. 

Statistical treatment of the data indicated that for both 
planters and cultivators there was a significant difference in 
time per turn between 4-row and 6-row equipment. How- 
ever, the variation in the data on filling hoppers and clean- 
ing, adjusting and checking does not justify the conclusion 
that there was a difference in per acre losses for these 
activities. 

To facilitate comparison of the performance of the 4-row 
and 6-row operations, the data for the unit time losses were 
used in an assumed standard situation of 4.5 mph and 
1200-ft rows. Time per turn was assumed as observed for 
4 and 6-row equipment and other unit losses were taken 
as the arithmetic means of observations on both 4 and 6-row 


equipment. The calculations and results are shown in 
Table 3. 
TABLE 3. RELATIVE PERFORMANCE OF 4-ROW AND 


6-ROW EQUIPMENT UNDER AN IDEALIZED CONDI- 
TION OF 1200-FT ROWS AND 4.5 MPH 
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Table 3 indicates that increasing machine width by 50 
percent from 4 to 6-row increases actual capacity by 35 per- 
cent for planters and 40 percent for cultivators. The cal- 
culated field efficiencies of 69.4 percent for 6-row planters 
and 83.6 percent for 6-row cultivators agree well with esti- 
mates 68 percent and 80 percent, respectively, which were 
previously made. The field efficiencies for the ‘‘standard 
situation” are somewhat higher than those actually ob- 
served. The actual situations often had shorter rows. They 
also had losses associated with failure to maintain their 
intended operating speed, rest periods, and miscellaneous 
activities. The magnitude of these losses is indicated in the 
columns labeled “other” in Tables 1 and 2. 

Field size, shape and topography often present severe 
limitations to the application of equipment of increasing 
size. A specific example of this may be drawn by calculating 
the ratio of 6-row to 4-row effective capacity for planters, 
based on the time required per turn determined in this study. 
Results of such a calculation are shown in Fig. 4. It should 
also be mentioned that in many farm situations improve- 
ment in seed and fertilizer handling patterns might well in- 
crease effective planting capacity as much as would the 
change from a 4-row to a 6-row planter. 

Equation [1] implied that losses in the field may be 
specifically identified as proportional to area or proportional 
to theoretical time. Bainer ef a/(1) have wisely used the 


150 


phrase “tend to be proportional’’ to emphasize the difficulty 
of actually separating time and area losses in field observa- 
tions. The time loss data on a per acre basis in Table 3 
indicate that the losses in planting and cultivating are largely 
proportional to area. Though the field data are limited, they 
serve as good check points on judgment estimations of the 
relative capacities of 4 and 6-row equipment. The variation 
of performance among individual operators is so great that 
it is doubted that more extended field studies would yield 
results which would be more valuable in relation to their costs. 

The inevitable question from the practical minded reader 
is: What acreage justifies 6-row planting and cultivating 
equipment? The answer is available if one can assign 
specific numerical values to Fig. 1. Link(2) has developed 
an analytical procedure for complete solution of Fig. 1 for 
given situations. Details of the method are beyond the scope 
of this paper. However, it should be pointed out that the 
optimum width depends among other things on evaluation 
of the revenue curve as a function of width. This definition 
of the revenue curve is dependent upon quantitative knowl- 
edge of the timeliness effects in planting and cultivating. 
Such knowledge is virtually non-existent and it has been 
necessary to make some rather bold assumptions. 

The revenue curves as a function of width result, there- 
fore, from a judgment evaluation of the average yield 
depression over the years, resulting from the weather hazard 
risks associated with equipment of a given size. In calcula- 
tions for the optimum curve these risks are assigned values 
which reflect the depression in yield to be anticipated if ma- 
chine size delays the operation on a given increment of land. 
Assumed values of yield reduction were one-half bushel per 
acre per day for planting, one bushel per acre per day for 
first cultivation, and one-half bushel per acre per day for 
second cultivation. Based on these assumptions the 4-row 
planter was found to be the optimum size for 86 acres of 
corn and the 6-row planter was found to be the optimum 
size for 126 acres of corn. The magnitude of the change in 
return over costs for this range of areas is not large. Further- 
more, the characteristic shape of the return curve in Fig. 1 
indicates there will be less depression in returns by erring in 
the direction of too large a machine rather than in the direc- 
tion of too small a machine. 
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. . . Solar Energy 


(Continued from page 144) 


of limited production prevents the large market from 
appearing. 

The entry of industry into this field will probably have 
to wait until either the government deems it advisable to 
encourage such a move or some technical breakthrough 
makes it obvious that a vast potential market exists.’ This 
breakthrough may take the form of new material and/or 
fabrication techniques. However, material prices are already 
low enough so that if a manufacturing markup similar to 
that of the automobile industry could be applied, there 
would be collectors presently on the market which would 
compete favorably with conventional fuels. Again technical 
advance may take the form of new uses for collected energy, 
notably refrigeration. At present, work is being done in 
this field and early results seem encouraging. Successful 
absorption systems utilizing solar energy would open up 
vast markets for refrigeration in areas where there is ample 
sunshine but little use for collected heat. 


Potential Applications 


There are many other potential uses for the intermittent 
low grade energy from solar collectors. Space heating (and 
possibly cooling) is only one, although important, use. 
Power generation is possible using collectors having three, 
four or more transparent cover plates to generate steam at 
atmospheric pressure, lowering the absolute pressure so 
that boiling can occur at lower temperatures, or even using 
refrigerants havirlg still lower temperatures at the vapor 
phase. In Italy this last-named alternative has been de- 
veloped to the point of commercially available pumps, 
chiefly for rice field irrigation and similar tasks. 

Certain industries might well be able to substitute solar 
heat for steam, often piped considerable distances in sparsely 
built-up industrial plants, in order to warm viscous fluids or 
liquids for other processes. The larger the volume of the 
tank of fluid being warmed, the less important the insulation 
problem and the intermittent nature of the heating. 

In agriculture, also, a number of potential uses come to 
mind. Grain and hay drying with air heated by flat plate 
collectors is one such use. The warming of ventilating air 
for poultry houses and stock barns with consequent savings 
in feed and/or fuel is another. It should be noted, 
however, that the seasonal nature of usage with a conse- 
quently low load factor on the collection device make the 
economic aspects of solar heat utilization even more critical 
in agriculture than in the industrial or domestic field. Ex- 
tremely low cost or multi-use portable devices is probably 
the answer to this problem. 

The uses of solar energy in biological processes is a 
field which is receiving considerable attention and will prob- 
ably result in growth cycles for proteins, carbohydrates, and 
even fats through the mechanism of yeast or algae type plant 
forms which far exceed any presently practiced agricultural 
processes in efficiency of energy utilization. Any analysis 
or even description of such processes is beyond the scope of 
this paper. 

It is probably safe to say in summary that there has been 
sufficient experimentation, engineering analysis, and develop- 
ment done on the construction and utilization of solar energy 
equipment to warrant considerable industrial interest in the 
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immediate future. The situation now waits for the appear- 
ance of manufacturing concerns able and willing to pass 
through the developmental deficit period, perhaps with gov- 
ernmental encouragement, and tap a market potentially so 
large as to be indefinite in extent. 
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. . . River Basin Planning 
(Continued from page 147) 


voirs. Within a major river basin there may eventually be 
thousands of these headwater reservoirs storing, in the 
aggregate, several inches of runoff from the entire basin. 
There are also problems in the main valleys which can best 
be solved by the provision of major reservoirs. A little 
thought will show that the task confronting the planner is to 
find that combination of reservoirs—large, small and inter- 
mediate in size—which provides the maximum net benefits. 
This requires the evaluation of the physical and economic 
effects of many possible combinations of reservoirs. Obvi- 
ously, the volume of calculations required will be prohibitive 
if it is not possible to devise new techniques, such as the 
adaptation of electronic computers to the design of reser- 
voir systems. 

The fourth, and last, major obstacle previously alluded 
to is the difficulty of getting human beings to work as a 
team toward a common objective. There is a perfectly na- 
tural tendency for each agency to seek to magnify its own 
importance in the scheme of things. This would be difficult 
enough to overcome even if all of the groups were operating 
under the same legislative directives, under the same poli- 
cies, and under an effective coordinating mechanism. In the 
virtual absence of these essentials, it is no wonder that 
“bureaucracy” constitutes such a fearful impediment to 
attainment of the kind of plans the nation must have if it 
is to make the most of its dwindling supply of natural 
resources. 

This human problem will be minimized if the three 
other major obstacles are overcome.+ It is devoutly to be 
wished, therefore, that the Congress will see fit to put in 
effect reforms along the line of these recommended by the 
Presidential Advisory Committee on Water Resources Policy. 
But even should it do so, the problem of controlling the 
bureaucratic tendencies of the cooperating agencies will 
still be a major one. Hence, there will also be a need for 
broadening the horizons of governmental employees and 
for continually fostering in their minds the idea that they 
are members of a far larger and more important team than 
the single organizational unit which happens to carry them 
on its payroll. They must be encouraged to look upon 
themselves as members of a task force responsible for the 
successful accomplishment of a mission far transcending 
the capabilities of the individual units of which it is 
composed. 
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Fig. 1 Wheatstone bridge plugboard, cantilever beam model and 
Baldwin static strain indicator as used for a classroom exercise 


N some colleges the undergraduate student in agricul- 
tural engineering has little or no opportunity to become 
familiar with the use of the SR-4 electrical resistance 

strain gage and associated instrumentation from coursework 
taken in engineering mechanics or mechanical engineering. 
The need then arises of taking time from courses in agricul- 
tural engineering to teach the principles of instrumentation 
and gage use. Problems are often encountered in using exist- 
ing installations of gages for instruction in that the gages 
may be installed in remote locations and not actually visible 
because of waterproofing procedures. Also, the electrical 
connection of the gages may be rather obscure and not 
easily altered. 

To fulfill the need for class room aids in teaching strain 

gage principles and techniques several working models 


An “Instrument News’ contribution. Instrument News (Karl 
Norris, Editor) is sponsored by the ASAE Committee on Instru- 
mentation and Controls. Articles on agricultural applications of 
instruments and controls and related problems are invited and 
should be submitted direct to K. H. Norris, 105A South Wing, 
Administration Bldg., Plant Industry Station, Beltsville, Md. 

The authors — ROGER YOERGER — is associate professor agricul- 
tural engineering, University of Illinois, Urbana, former associate 
professor of agricultural engineering, The Pennsylvania State Uni- 
versity, University Park, and—Rospert G. LIGHT — is assistant 
professor of agricultural engineering, University of Connecticut, 
Storrs, former instructor in mechanical engineering, The Pennsyl- 
vania State University. 
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Fig. 2 (Above) Cantilever beam model showing gage locations 
and examples of some of the possible gage arrangements in 


the Wheatstone bridge 


Fig. 3 (Right) Models for demonstrating the use of SR-4 gages to 


measure torque and torsional strain in a circular shaft 


Strain Gage 
Teaching Aids 


Roger Yoerger and Robert G. Light 


Member ASAE Assoc. Member ASAE 


Working models simplify teaching of prin- 
ciples and applications of strain gages 


were constructed. A special Wheatstone bridge plugboard 
that can be used in conjunction with the conventional instru- 
mentation is shown in Fig. 1. The plugboard consists of 
three concentric bridge configurations connected as shown 
by the white lines on the surface of the board. With this 
unit it is possible to interchange or relocate gage elements 
in the bridge, place gages or resistances in series or parallel 
in any bridge arm, desensitize the bridge, etc., by simply 
moving plugs. The individual corners of the bridge are 
connected to output plugs and also to a five lead Amphenol 
AN connector. The surface of the board is ¥g-in. Masonite 
and the plugs and jacks (type 274) are available from the 
General Radio Co., Cambridge, Mass. 

The model shown in Fig. 1 consists of an aluminum 
base with a stainless steel cantilever beam *e6-in. thick, 2! 
in. wide and 24 in. long. A total of 10 SR-4 gages are 
mounted on the beam as shown in Fig. 2. By various 
arrangements of the gages in the plugboard Wheatstone 
bridge, it is possible to obtain indications of many different 
phenomenon. Examples of some of the bridge arrangements 
are also shown in Fig. 2. 

The two models shown in Fig. 3 illustrate the use of 
gages to measure torsional strains and torque transmitted 
through a shaft. Unit A consists of an aluminum frame with 
a l-in. diam. steel shaft rigidly mounted to the standard at 
one end and passing through a removable bushing in the 
standard at the other end. A hexagonal head has been filed 
on the free end_of the shaft to accommodate a 7%-in. socket. 
At one location on the shaft four gages are oriented on 45- 
deg helices with the axis of the shaft and at a second loca- 
tion one longitudinal gage has been placed on top and one 
on the bottom of the shaft. By applying a torque to the 
free end of the shaft, using various gage configurations in 
the plugboard and inserting or removing the shaft bushing, 
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Strain Gage Teaching Aids 


(Continued from page 152) 


it is possible to illustrate torque measurement, bending 
moments, cancellation of bending moments, temperature 
compensation, etc. 


Unit B in Fig. 3 shows a shaft installation for measur- 
ing torque during rotation. One end of the shaft is driven 
and a rope brake is applied over the sheave on the other end. 
The signals from the SR-4 gages mounted on the middle of 
the shaft are transmitted through a mercury bath collector 
cell to the indicating instrument. 
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. . . Soviet Farm Mechanization 
(Continued from page 136) 


ized evaluations. The factory representative may be present 
during the test. The results of the test, published by the 
Ministry of Agriculture, are used to determine whether or 
not a particular machine goes into production. It was 
reported that there are now 23 MTS and plans for three 
more are being formulated. 

Although there appears to be a concerted effort to speed 
up farm machinery production, a tremendous gap exists 
between the needs and the available machines. It will be 
interesting to see how long it takes to fill the void. 

Machines other than tractors and combines, are like- 
wise being given much attention, sugar beet harvesters being 
an outstanding example. Although the most common 
harvester, usually a 3-row, moves rapidly, and it is said that 
the harvest is practically 100 percent mechanized on the 
larger farms, it was noted that ‘‘machine-harvested” beets 
were always retopped from the field pile by women using 
hand knives. This was estimated to require about an addi- 
tional 30 “woman” hours per acre. Discussions also indi- 
cated about the same labor requirements for chopping and 
thinning the beets with the result that the overall process 
is considerably less than 100 percent mechanized. 

In conclusion, to an agricultural engineer from the 
United States, the Soviet view is one of contrasts. On the 
one hand there are strong programs of research, teaching, 
and development together with up-to-date models of some 
of the major farm machines. Considerable advances have 
also been made in mechanizing some of their major crops. 
With the present heavy emphasis on technical education and 
farm machinery development, one may well wonder if the 
Soviets may soon be in a position to “export” engineers 
and technicians as well as some farm machines. 

In contrast we see much of the work still being done by 
hand methods, a great deal of this by women. Little prog- 
ress has been made in mechanizing the farmstead work. 
There appeared to be plenty of labor available and increased 
efficiency in this area will likely be slow in coming. 
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Engineering Enrollment Down 
F: the first time in seven years, and despite still-critical 


demands for engineering talent, enrollment in Amer- 

ican engineering schools is on the decline, according 
to a report by the American Society for Engineering 
Education. 

The following engineering enrollment figures were 
obtained in an annual official survey of students and degrees 
conducted by the American Society for Engineering Educa- 
tion in cooperation with the U.S. Office of Education, and 
reported by Justin C. Lewis, Head of Higher Education 
Statistics, and Dr. Henry Armsby, Chief for Engineering 
Education, both of the U.S. Office of Education: 

The 153 accredited American engineering colleges had 
2.9 percent less students in the fall of 1958 than in the fall 
of 1957. The freshman class which entered last fall was 
11.6 percent smaller than 1957, with an enrollment of 
59,164 instead of 67,017. 

Declining enrollments have not yet affected the number 
of engineering graduates, which number 31,216 in 1957-58 
compared with 27,748 the previous year. But the numbers 
are far short of the record graduation of eight years ago, 
when World War II veterans were finishing their delayed 
college careers. 

Fears of dropping engineering enrollments were con- 
firmed by the official figures. Engineering students are now 
less than 7.7 percent of all American college students, com- 
pared with nearly 8.5 percent in 1957. Enrollment of 
second-year students is down 6 percent from last year, and 
third-year students are down 4 percent. Only through the 
fourth and fifth-year category does the 1958 enrollment total 
as large as in 1957. This gives promise of more graduates 
in June 1959; but there may be fewer in the years thereafter. 

Graduate study in engineering continues to increase 
sharply, according to the report, and enrollment is now at 
record levels. A total of 27,456 students were enrolled in 
master’s degree programs in the fall of 1958, an increase of 
14.7 percent over 1957, and 4,762 were studying for doc- 
tor’s degrees, an increase of 14.3 percent. 

Last year 5,751 master’s degrees were given in engineer- 
ing, nearly 10 percent of the master’s degrees given in the 
United States during the year. There were 653 doctor's 
degrees in engineering, or 8 percent of doctor's degrees 
given in all fields. 


Transactions of the ASAE 


HE deadline for ordering the second edition of the 

TRANSACTIONS of the ASAE to be issued by mid- 
year 1959 is March 30. Since press run will be determined 
by advance orders, availability of copies cannot be guaran- 
teed beyond closing date. The first edition, consisting of 96 
pages, was mailed to all members of ASAE and subscribers 
of AGRICULTURAL ENGINEERING. The second edition will 
contain at least 128 pages of technical agricultural engineer- 
ing papers and is being offered for $5.00 ($2.50 to ASAE 
members ). To make sure you will receive the second edition 
send your order to ASAE, 420 Main St., St. Joseph, Mich. 
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. . . Chaos or Order? 


(Continued from page 133) 

ing office auditor learns that the weight per measured bushel 
of most of the wheat is 58 pounds and that this conforms to 
the minimum test weights of 57 or 58 pounds per bushel 
required in the grades promulgated by the U.S. Department 
of Agriculture for No. 2 wheat, the prevalent grade han- 
dled. He wants to know why storage rates were paid on 60 
pounds per bushel when wheat of 58 pounds or less test 
weight was actually stored. Think of the millions of dollars 
he can see involved in the apparent discrepancy. The sum 
is enough to appall a taxpayer and overwhelm a court. 
You may imagine several other perplexing questions the 
auditor may raise in his zeal for an accurate accounting of 
expenditures of Government funds when he fails to recog- 
nize that the bushel is used as a measure of weight in the 
one instance and as a measure of volume in the second 
instance. The best answer he frequently gets to his questions 
from entirely literate clerks and officials handling the 
accounts is “We don't know the reason, we know only that 
it is done this way.” 

No less grievous problems occur in market news from 
the Pacific Coast States. In Pacific Coast markets trading in 
barley is in ton and hundredweight units. Here the market 
news reporter endeavoring to summarize data nationally on 
terminal market receipts or stocks must convert to a common 
denominator of 48 pounds per bushel, the trading unit 
used in the rest of the United States. Price comparisons be- 
tween markets also require similar conversions. Portland 
and San Francisco usually quote prices for barley of 45 
pound test weight and Los Angeles for 46 pound test 
weight. Since test weight is an important quality designa- 
tion, reference is made to it in market news reports. It is 
not used in any way to convert hundredweight or tons to 
bushels, but for many people who use the data this is 
difficult to understand. 

Enough additional examples were presented to convince 
me that marketing agricultural products is only for pro- 
fessionals. The uninstructed, the consumer and too often 
the farmer, is at the mercy of our system. Further quotes 
from Mr. Trelogan’s paper illustrate the position we are in. 

“In addition to the pound, gallon and bushel, when 
agricultural products go to market many of them are sold by 
count or per container, of which there are a tremendous 
number of different kinds, shapes and sizes. Agricultural 
products are marketed in bags, bales, barrels, baskets, boxes, 
crates, cans, cases, drums, hogsheads, jars, tubs, and other 
containers. 

“Of all these containers only two kinds, the barrel and 
basket, have their sizes specified by Federal law. When used 
for agricultural products, the legal sized baskets are the 
half-pint, pint, quart, and multiples thereof, including the 
bushel. However, with a few exceptions, there is no limita- 
tion as to their shape. One hundred and three known 
shapes and sizes are now in general use. 

“It is not known how many different boxes and crates 
are used to market agricultural products, as they are not 
limited by law, but railroad freight traffic schedules list 

more than 100 of them. 


“Cans used for agricultural products have a system of 
size designation originated by can manufacturers. It is a 
combination nomenclature system with cans of certain sizes 
referred to by numbers 1 through 12, and other can sizes 
designated by their actual height and diameter in inches. 
To illustrate, one of the most common can sizes now in use 
for vegetables is the 303 by 406 can, usually referred to as 
the 303. It is 3%6 inches in diameter and 4%6 inches high. 
Wholesale trading of canned products is usually done on a 
per case basis with the cases normally containing from 6 to 
48 cans in multiples of six, depending on their dimensions. 
About 75 different can sizes are now commonly used for 
agricultural products. A recent inquiry among housewives 
indicates that about 3 in 100 are able to state with a reason- 
able degree of accuracy the ounces in cans of the most 
popular can sizes. Less than 4 in 100 could estimate the 
number of servings reasonably well.” 

Chaos or order — presently we have neither. We are 
somewhere between with the opportunity of seeking either. 
Complete order will never be achieved because of the multi- 
tude of sources from which measures spring but we cannot 
afford to drift toward chaos. 

What can we do to improve our system of measure- 
ments? Historically once a measure is accepted by society, 
it is extremely difficult to change it, due largely to familiar- 
ity. This suggests one method of encouraging change— 
through education. Using an improved system educa- 
tionally may develop a facility and liking for the system 
even though in every day life one may use a different system. 
In time the improved system can replace the old everyday 
system. The first class of Mechanical and Aeronautical En- 
gineers at Purdue will graduate in 1960 having been taught 
using the decimal-inch system in their basic engineering 
drawing courses. It is an improved inch system that can 
help materially in simplifying measurements and lends itself 
to an educational introduction. 

Of great importance is that a new measurement be 
scrutinized carefully before its introduction to society to 
learn whether it pushes us in the direction of order or 
chaos. If few who originate new measures take the respon- 
sibility of doing this, we will be found with a plethora of 
new measures as our knowledge is enlarged and our spatial 
references change. 

The American Society of Agricultural Engineers should 
assume the responsibility for evaluating newly-proposed 
measures that are created from the activities associated with 
the Society. We are now conducting research in agricultural 
processing and quality evaluation and control that will un- 
doubtedly create new measurements. Also, the Society 
should evaluate our present system of weights and measures 
to determine how much we can benefit from change. Of 
immediate interest should be an evaluation of the decimal- 
inch system. 

At the Washington meeting it was predicted that auto- 
mation and the computer will make the fraction obsolete. It 
might further be predicted that our computing machines 
will force us to make the changes in our weights and 
measurements system that we admit are sound but are re- 
luctant to make. Let's not have machines force our hand. 
The responsibility for new measurements that we create is 
ours and the system we use is of our own choice. 
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“Transicoil”’ 


NEW high-voltage transistorized igni- 
At system, described as a major 

break-through in ignition engineering 
and one that offers reductions in engine 
design restrictions resulting from the con- 
ventional ignition system, has been intro- 
duced by the Electric Auto-Lite Co. in a 
recent press conference demonstration. Im- 
mediate applications include industrial en- 
gines required to function unattended for 
long periods of time; such as those used in 
irrigation systems, pumping stations, heat 
pumps, air conditioning systems, and similar 
installations. 

Introduction of a transistorized coil in the 
conventional ignition system to replace the 
conventional coil and condenser, reportedly 
increases longevity of the ignition system 
so much that the manufacturer feels safe 
in predicting over 3500 hours of main- 
tenance-free service. This service, they re- 
port, is at the system's designed level 
throughout its operating life, exhibiting 
little, if any, depreciation of performance 
with age. 

Based on laboratory endurance testing, 
these characteristics mean that the new sys- 
tem will effectively lengthen the period the 
engine can operate unattended, substan- 
tially reduce the time the engine is not 
operating because of ignition repair and 
maintenance and, along with the savings 
in “down time,” reduce the labor and parts 
costs otherwise incurred. 

Main reason for these performance char- 
acteristics is that the new system removes the 
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restrictions placed on system life by the elec- 
trical longevity of the distributor contacts. 
In switching the current loads in conven- 
tional ignition systems these contacts are 
subjected to electrical erosion, metal trans- 
fer and oxidation and, as a result, destroy 
themselves. In the process, starting is made 
difficult, engine efhciency is decreased and 
ultimately ignition is halted until the con- 
tacts are replaced. The new system still 
employs the conventional distributor contacts 
to time the firing to the engine but the 
current switched by the contacts is approxi- 
mately 30 times less. Triggering the base 
circuit in the transistor system, the contacts 
have been tested in the company’s endurance 
laboratories for more than 3500 hours with 
no signs of electrical erosion or metal trans- 
fer. Cold weather starting tests have shown 
oxidation to be completely eliminated. 


How Does the New System Work? 


Special circuits and other features of a 
new voltage transformer realize for igni- 
tion use the unique ability of transistors to 
switch large currents through the action of 
a small control or relay current. The base 
circuit of the transistor carries this current 
and is triggered by the distributor contacts, 
thereby timing the firing of the transistor 
switched transformer to the engine. The 
distributor contacts function in their normal 
manner except that they carry a greatly re- 
duced current load and, through the action 
of the transistor, set off a chain reaction 
that makes it possible to deliver greatly 
increased voltage to the spark plug. 


Pg . “| 


SPARK PLUG 


AVAILABLE VOLTAGE KV 


Improved 
Ignition System 


New development in high-voltage transistorized igni- 
tion system offers increased longevity and depend- 
ability —an advantage when engines are required 
to function unattended for long periods of time 


Advantages 


Immediate advantages of  transistorized 
ignition include: 


¢ Unlimited contact life 


¢ Elimination of “blue points” and asso- 
ciated poor cold weather starting 


* System performance that does not de- 
teriorate with age 


* Voltage output for firing the spark 
plug that is constant throughout en- 
gine speed range. This provides per- 
formance equal to battery ignition at 
low speeds and a magneto system at 
high speeds. 


By making substantially higher voltages 
available at the spark plug in a practical 
manner, this new system lifts the design 
ceiling imposed on engine designers and 
fuel makers by the conventional ignition 
system. Inherent in the design is the 
capacity to produce even higher secondary 
voltage when needed. 

This new device incorporates the transis- 
tor, its heat sink, the transformer and asso- 
ciated circuitry in a single package with two 
primary terminals and a secondary high 
tension tower as in an ignition coil. This 
package is completely compatible with com- 
ponents of any battery ignition system and 
has universal application, it is said. 


The company reports that units are avail- 
able now for testing by engine and tractor 
manufacturers and fleet operators. Further 
information may be obtained by writing to 
The Electric Auto-Lite Co., Toledo, Ohio. 


ENGINE SPEED RPM 


Transistorized system output is equivalent to a battery ignition 
system at low speeds and magneto system at high speeds 
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Instrumentation Exhibit Planned 

The Committee on Instrumentation and 
Controls is sponsoring an exhibit for the 
Annual Meeting of ASAE to be held at 
Cornell University, Ithaca, N. Y. June 21- 
24. Any individual or organization engaged 
in agricultural engineering research is quali- 
fied to enter an exhibit. The exhibits 
should demonstrate originality in the de- 
velopment of new instruments, or in the 
application of commercially available instru- 
ments to research problems in agricultural 
engineering 

The acceptance of exhibits will be based 
upon the judgment of the Instrumentation 
and Controls Committee and on available 
space. Persons desiring to enter exhibits 
should send a description of each exhibit 
along with the minimum space to Gerald 
S. Birth, 105A South Wing Administration 
Building, Plant Industry Station, Beltsville, 
Md. All entries should be in by May 15, 
1959. 


FEI Staff Expanded 


A recent expansion of the Farm Equip- 
ment Institute's staff includes a widely 
recognized agricultural management spe- 
cialist, Charles L. Dickinson, former lec- 
turer in Agricultural Industries Manage- 
ment, Graduate School of Business and 
Public Administration, Cornell University, 
Ithaca, N. Y. He has been associated with 
agricultural businesses since 1925 as a 
ranch manager in California, a dairy farmer 
in New York and for the past twenty years, 
as an executive in one of the nation’s 
largest businesses dealing with farmers. He 
joined the faculty of the Graduate School 
in Cornell in 1957 and holds life member- 
ship in the New York State Agricultural 
Society. At one time he was president of 
the Northeast Radio Corporation, director 
of the Empire State Chamber of Commerce, 
and a trustee of the Citizens’ Public Expen- 
diture Survey. 

In announcing the new appointment, 
George A. Kelly, I], president of FEI and 
president of G. A. Kelly Plow Co., Long- 
view, Tex., reported that the addition of 
Mr. Dickinson to the staff will be a tre- 
mendous help in the development of an 
expanded program of economic, statistical, 
marketing and research services for farm 
equipment manufacturers, which he ex- 
plained is an important step in the new 
FEI ‘Program for Greater Service’ to its 
manufacturer members. 


Engineers, Scientists and 
Architects Day 

Washington, D.C., members of ASAE 
participated in celebrating Engineers, Scien- 
tists and Architects Day, February 25, 1959, 
at the Willard Hotel. It was sponsored by 
the D. C. Council of Engineering and 
Architectural Societies, The Washington 
Academy of Sciences and the Joint Board 
on Science Education, comprising some 60 
organizations. 

Dr. Robert M. Page, director of research, 
Naval Research Laboratory, spoke on 
“Frontiers of Space Science’’ at the morn- 
ing session. He explored the terrestrial en- 
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vironment and expanded to lunar charac- 
teristics, neighboring planets, solar phenom- 
ena, the local galaxy and interstellar space. 

At the luncheon session, national capital 
awards were made to an outstanding young 
engineer, scientist and architect. Citations 
were presented to an additional 12 nominees 
for professional awards and 62 for science 
teachers awards. The luncheon speaker was 
Dr. Sydney B. Ingram, director of educa- 
tion and training, Bell Telephone Labora- 
tories, and his subject ‘Education for Age 
of Technology.” 

Of the 450 in attendance, 10 were mem- 
bers of the Washington Section ASAE. 
They were: Lowell E. Campbell, Leo E. 
Holman, E. G. McKibben, Karl H. Norris, 
Barton C. Reynolds, J. P. Schaenzer, Archie 
A. Stone, John G. Sutton, Merrill S. Tim- 
mins, Jr., and Galen C. Winter. 


Cotton Ginning Scholarships 

Fellowships worth $2,500 each are avail- 
able to outstanding students for a one-year 
graduate study in cotton ginning engineer- 
ing at Clemson Agricultural College, Clem- 
son, South Carolina. The Foundation for 
Cotton Research and Education, Memphis, 
which handles the fellowship grants, re- 
ports that students successfully completing 
the work at Clemson will receive an M.S. 
degree in agricultural engineering with gin- 
ning engineering emphasis. Funds for the 
fellowships are provided by the Clayton 
Fund, Houston; Continental Gin Co., 
Birmingham; and the Murray Company of 
Texas, Inc., Dallas. Interested candidates 
may obtain additional fellowship informa- 
tion and application form immediately from 
the National Cotton Council, Post Office 
Box 9905, Memphis 12, Tenn. 


Radioisotope Training 


The Atomic Energy Commission has an- 
nounced a new program of assistance to 
colleges and universities for education and 
training in radioisotope principles and 
technology. The purpose of the program is 
to foster the widespread use of radio- 
isotopes through the training of scientists, 
engineers and technicians. The program 
provides for assistance to colleges and uni- 
versities in obtaining demonstration appa- 
ratus, student laboratory equipment, and 
training aids for course work in radio- 
isotope technology. Information regarding 
the submission of proposals and the require- 
ments for assistance can be obtained from: 
Director, Office of Isotopes Development, 
U.S. Atomic Energy Commission, Wash- 
ington 25, D.C. 


Beef and Dairy 
Equipment Plans 


A new ‘Beef and Dairy Equipment Plans” 
book has been published by the Midwest 
Plan Service, a cooperative activity of the 
13 North Central Land Grant Colleges and 
Universities with headquarters in the Agri- 
cultural Engineering Building at lowa State 
College. It is described as detailing every- 
thing from feed lots to silage carts and 
from mechanical bunks to livestock trailers. 
The 56-page volume—price $1.00, format 
8% x 11 inches — includes 59 complete 
working plans plus 101% pages of construc- 
tion details and an additional five pages of 
design, layout and  equipment-selection 
data. Also included are 23 sample layouts 
of feeding and handling systems. The book 
has been edited with an eye toward being a 
valuable sales tool for rural lumber dealers 
and contractors, but it will also havea place 
on the reference shelves of dairy and cattle- 
men, counselors and teachers. It should be a 
valuable edition also to the working library 
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of personnel 
industries. 

The volume is available from the exten- 
sion agricultural engineer at any of the fol- 
lowing: University of Alaska, Michigan 
State University, North Dakota Agricul- 
tural College, University of Illinois, Uni- 
versity of Minnesota, Ohio State University, 
Purdue University, University of Missouri, 
South Dakota State College, Iowa State 
College, University of Nebraska, University 
of Wisconsin, Kansas State College, and 
Midwest Plan Service Headquarters, lowa 
State College, Ames, Ia. 


in allied beef and dairy 


5th Nuclear Congress 


The Sth Nuclear Congress, sponsored by 
30 engineering, scientific and industry organ- 
izations including ASAE, will be held April 
5-10 at the Public Auditorium, Cleveland, 
Ohio. 


The 1959 Nuclear Congress, coordinated 
by Engineers Joint Council, is an assembly 
of three important conferences and an ex- 
position showing the latest in atomic de- 
velopments consisting of the Sth Nuclear 
Engineering & Science Conference, the 7th 
Atomic Energy in Industry Conference, 7th 
Hot Laboratories & Equipment Conference 
and the Atomfair. The Atomfair is an ex- 
hibit by major manufacturers of the latest 
products, components, and services for the 
peaceful use of atomic energy. 

Registration for the Nuclear Engineering 
& Science Conference and the Hot Labora- 
tories Committee for the Congress will be 
conducted on Monday, April 6 through 
Thursday, April 9 at the Public Auditorium. 
Registration for Atomic Energy in Industry 
Conference will be conducted by the Na- 
tional Industrial Conference Board at the 
Statler Hilton Hotel Wednesday through 
Friday, April 8 to 10. Copies of the pro- 
gram will be available from ASAE Head- 
quarters, P.O. Box 229, St. Joseph Mich. 


April Date Set for 
1000-RPM PTO Machines 


John Deere, Moline, Ill., announces that 
engineering work on tractors and imple- 
ments has been completed and that ma- 
chines conforming to the recently approved 
ASAE-SAE 1000-rpm power take-off stand- 
ard will be available after April 1. 

It was also announced that John Deere 
tractors will be manufactured for both 540- 
rpm and 1000-rpm PTO operation. New 
power-driven machines will be available 
with either 540 or 1000-rpm drives. In 
addition, owners of many older model trac- 
tors and implements may convert to 1000- 
rpm operation at nominal cost. 

The company offers 
farmers: 


1. Tractors manufactured after April 1, 
1959, will be available with either 540 or 
1000-rpm_ powershafts. 

2. Implements manufactured after April 
1, 1959, will be available with either 540 
or 1000-rpm drives. 

3. Current and many older model trac- 
tors, equipped with a live PTO, can be 
dealer-converted to 1000-rpm operation 
through internal gear conversion kits. 


4. Farmers who anticipate powering both 
540 and 1000-rpm equipment can equip 
their tractors with an external powershaft 
speed changer to change from 540 to 1000- 
rpm or vice versa. 

5. Conversion kits will be available for 
all new and many older model implements 
to change the PTO drive from 540 to 
1000-rpm. 


these choices to 
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Names Contractor for 
United Engineering Center 

General contractor has been named for 
the United Engineering Center, the new 
headquarters of several engineering socie- 
ties to be erected on the west side of United 
Nations Plaza between 47th and 48th 
Streets in New York. The center, a 
$10,000,000 tower structure of 18 stories, 
with about 260,000 sq ft of floor space, 
will house 10 national engineering socie- 
ties representing nearly 250,000 members. 
Engineering Societies Library, said to be 
the nation’s most comprehensive repository 
of vital technical information, will also be 
housed in the center, as will five joint 
groups dealing with engineering research 
and improved educational standards. 

Space has been set aside in the building 
for educational exhibits which will drama- 
tize the creative role of engineers in ad- 
vancing world living standards. The metal, 
glass and limestone structure, fully air-con- 
ditioned, will occupy a site of 37,000 sq ft. 

The United Engineering Trustees, Inc., 
an organization set up by participating en- 
gineering societies to perform management 
functions in their joint behalf, is in charge 
of the planning and operation of the new 
center. UET now operates the 50-year-old 
engineering headquarters at 29 West 39th 
St., New York, which now houses many 
of the societies which will occupy the 
United Engineering Center. 

Engineering groups which will be housed 
in the new center include: American Insti- 
tute of Chemical Engineers; American In- 
stitute of Consulting Engineers; American 
Institute of Electrical Engineers; American 
Institute of Industrial Engineers; American 
Institute of Mining, Metallurgical and Pe- 
troleum Engineers; American Society of 
Civil Engineers; American Society of Heat- 
ing, Refrigerating and Air Conditioning 
Engineers; The American Society of Me- 
chanical Engineers; American Welding So- 
ciety, and the Society of Women Engineers. 


Alumni Establish 
AE Scholarship 


David Currence, a freshman at the Uni- 
versity of Missouri from Eldon, Mo., has 
been selected to receive a $150 Agricultural 
Engineering Alumni Scholarship, according 
to M. M. Jones, chairman of the agricul- 
tural engineering department. 

The winning student was selected to re- 
ceive the scholarship on the basis of his 
high school grades, aptitude for college 
work, character, need, and interest in agri- 
cultural engineering. He intends to make 
the design and testing of farm machinery 
his major field of study. 

University agricultural engineering grad- 
uates established the scholarship fund in 
1958 and Currence is the first student to 
receive the grant. The agricultural engi- 
neering alumni intend to continue making 
the scholarship available on an annual basis. 


Surface Irrigation Research 
Reports Available 

Copies of the report “Recent Research on 
the Hydraulics of Surface Irrigation’’ pre- 
pared by the Committee on Surface Irriga- 
tion of the ASAE for distribution during 
the 1958 Annual Meeting of ASAE in 
Santa Barbara, Calif., are now available 
from ASAE Headquarters, at no charge. 

The data contained in this manuscript 
were compiled in May 1958 at the agricul- 
tural engineering department, Washington 
State College, Pullman, and lists research 
references on flooding methods, furrow 
methods, infiltration and_ efficiency, and 
measurement and conveyance. 


Announces Plans for Agricultural Engineering Technorama 


TECHNORAMA of Agricultural Engi- 
A neering, a new multi-million dollar 

building designed for the purpose of 
housing an indoor display and educational 
center, showing the latest agricultural equip- 
ment, materials and processes, will become 
a reality on the Michigan State University 
campus at East Lansing in 1960, according 
to a report from A.W. Farrall, head of agri- 
cultural engineering department. Plans and 
policies covering this project were outlined 
to an enthusiastic group of industry and edu- 
cational representatives at a special meeting 
at Michigan State University January 21. 
The new-type educational facility is de- 
signed to be especially suited for manufac- 
turers to show their modern products and 
processes dealing with the application of 
engineering to the farm, the home and 
industry. Plans indicate that the new center 
may also be coordinated with the present 
teaching and research facilities and a pro- 
posed agricultural museum and_ historical 
library. 

In addition to serving farmers, agricul- 
tural advisors, teachers and students, the 
new structure will provide a focal point 
where foreign visitors can see the latest 
developments in the application of engineer- 
ing to agriculture. The building will be 
available to farmers, 4-H, Future Farmers, 
agricultural engineers, industrial groups and 
others for programs and demonstrations 
Meeting and conference rooms equipped 


with closed circuit television will provide 


the latest instructional equipment for demon- 


strations, lectures and training sessions. 

With the 110,000 people who visit 
M.S.U. campus each year in the interest of 
agriculture, it is estimated that 500,000 will 
visit the building annually. It is expected 
to attract key people from all parts of the 
world. 

The new modern structure will be 300 ft 
wide and 240 ft long with a two story front 
section 300 ft by 60 ft. The exhibit area 
for large equipment will be 200 ft by 180 ft 
Designated areas will be used for special 
interest exhibits such as transportation, irri- 
gation and drainage, processes, materials 
handling, structures, power and machinery, 
fuels and lubricants, electric light and 
power, communications, household equip- 
ment, chemicals (agricultural and house- 
hold), farm shop, and miscellaneous. 

Exhibits are planned to be of an educa- 
tional nature, showing principles of opera- 
tion, materials and methods of construction, 
and systems, as well as showing models or 
actual equipment. The motif of the exhibits 
will be that of new ideas, new developments 
and new processes, rather than museum-like. 

The agricultural engineering department 
of Michigan State University will operate 
the building and lease exhibit space, con- 
duct tours, present demonstrations and de- 
velop interest in all exhibits. Exhibitors 
will keep the exhibits up to date and pro- 
vide new items to maintain interest. Funds 
obtained from the leasing of exhibit space 
will be used to finance the building and its 
operation, 


Long-Term Loans for 
Farm Equipment Firms 


Commercial Discount Corporation, Chi- 
cago, has announced that it will embark 
on a program of offering long-term (5-year) 
capital financing to growth corporations in 
the farm equipment industry with a mini- 
mum of $100,000 and a maximum of 
$1,000,000 to any one company. Sidney 
Feuchtwanger, president, indicates that after 
one year of experimentation, the company 
has decided that long-term 5-year capital 
loans to growth companies in manufactur- 
ing and distributing are feasible and sound. 
The new program is said to differ from 
bank loans since the term is longer than 
any short-term bank commitment would 
allow. It will differ from underwriters’ 
public stock issues by involving no share 
of ownership of profits in the growth com- 
pany, or voice in management. This new 
type of long-term financing will be based 
on demonstrated earnings power rather than 
the value of fixed assets of the borrower, al- 
though the usual type of business loan 
collateral will be involved. The plan has 
been introduced to encourage expansion of 
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smaller firms with good credit who find 
other long-term credit difficult to arrange. 


Agricultural Engineering 
in ASEE Program 


Three features are on the program for 
the Agricultural Engineering Division ses- 
sion in the Annual Meeting of the American 
Society for Engineering Education at Pitts- 
burgh, Pa., June 14-19 

The agricultural engineering program is 
scheduled for Thursday afternoon, June 18, 
following a Division luncheon. 

“A course in Land Location Mechanics, 
by E. T. Vincent, University of Michigan, is 
the opening item on the afternoon program. 
It will be followed by a presentation of 
“The Changing Place of the Laboratory in 
Engineering Education,” by D. R. Hunt, 
lowa State College. “The Gifted Student 
is to be considered from two viewpoints 
“Responsibilities of the College’ will be 
discussed by J. W. Cohen, Director of the 
Inter-University Committee on the Superior 
Student. “Responsibilities of Industry” are 
to be presented by E. H. Case, Director of 
College and University Relations, Deere and 


(Continued on page 159) 
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Paul J. Reeves has been appointed vice- 
president in charge of sales for the Timken 
Roller Bearing Co., effective March 1. He 
joined the Timken Company in 1929 as a 
sales engineer and was made district man- 
ager of the Industrial Division’s California 
branch in 1932. He became sales promo- 
tion manager in 1940 and from 1941 to 
1943 he acted as manager of the Priorities 
Department. He was promoted to advertis- 
ing manager in 1944 and director of sales 
in 1951, the position he held before be- 
coming vice-president. 


The following ASAE members have re- 
ceived promotions in the J. Case Com- 
pany’s Rockford, Illinois, Works. L. H. 
Hodges has been promoted to works man- 
ager, R. R. Roth is now chief product 
engineer, and Clarence E. Henson has 
been appointed assistant chief product 
engineer. 

L. H. Hodges attended Texas A & M 
College where he received a B.S. degree in 
agricultural engineering and University of 
Wisconsin where he earned a B.S. degree 
in mechanical engineering. During World 
War Il he served as an officer in the field 
artillery. He was promoted from assistant 
design and research engineer in 1952 to 
chief product engineer in 1955 and now 
will head one of the company’s largest 
manufacturing operations. 

R. R. Roth attended the University of 
Missouri where he received B.S. degrees in 
agricultural engineering in 1943 and me- 
chanical engineering in 1947. He was pro- 
moted last year from product engineer in 
charge of harvesting division, to assistant 
chief product engineer, Rockford Works, 
and now assumes the post of chief product 
engineer. 

C. E. Henson earned a B.S. degree in 
agricultural engineering from the Univer- 
sity of Missouri in 1953. He joined J. I. 
Case Co., Rockford Works, in July 1954 
as a design engineer and was given the post 


NECROLOGY 


Howard E. Alverson, manager of the 
Southeastern Michigan Rural Electric Co-op, 
died from electrocution February 22, 1959, 
near Tecumseh, Mich., while repairing a 
power line damaged during an ice storm. 

He was born September 18, 1912, in 
Pittsford, Mich., and graduated from the 
Sand Creek, Mich., high school. A veteran 
of World War II, he served in the U.S. 
Navy for eight years and was chief quarter- 
master when he was discharged. During his 
employment with Southern Michigan Rural 
Co-op, a position he held since 1949, he 
was active in statewide farm electrification 
work and a member of the Michigan Com- 
mittee on Rural Electrification. 

He was a member of the Adrian Kiwanis 
Club, the Chamber of Commerce, the Wil- 
liam C. Stark Post of the American Legion, 
and he held membership in the First Church 
of Christ, Scientist. He is survived by his 
wife, Eleanor, and three daughters. 
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Paul J. Reeves L. H. Hodges 


of product engineer of the Anniston, Ala- 
bama Works two years later. He was pro- 
moted the same year to assistant chief 
product engineer and chief tool engineer 
at the Burlington, Iowa, Works. In 1957 
he was transferred to Rockford Works as 
division head in moldboard plow and deep 
tillage equipment division, the position he 
held at the time of his promotion to as- 
sistant chief product engineer of the Rock- 
ford Works. 


George E. Womble, formerly product 
engineer at New Idea Division of Avco 
Mfg. Corp., Coldwater, Ohio, has been 
promoted to the position of engineering 
supervisor. He has been associated with 
New Idea since 1952 and is in charge of 
engineering design programs on_ several 
machines manufactured at New Idea’s Ft. 
Dodge, lowa, factory. He is also respon- 
sible for the company’s new _ flail-type 
harvester-shredder. 


Rush E. Choate, associate professor of 
agricultural engineering, University of Flor- 
ida, has been appointed chairman of the 
University of Florida Agricultural Quadri- 
centennial Committee. The committee will 
work out plans to coordinate exhibits to be 
displayed at Florida’s Quadricentennial, a 
state-wide celebration which will last for 
seven years. The celebration will open this 
spring in Pensacola, closing in St. Augus- 
tine in 1965. 


William O. Terrill, engineering repre- 
sentative with the Dayton Rubber Co., re- 
ports that he has been transferred from 
Chicago to Moline, Ill. 


T. V. Martin, formerly sales engineer 
with the Spencer Mfg. Co., advises he now 
has his own business in Fort Collins, Colo., 
as a manufacturer's representative. 


Richard W. Guest recently has been 
appointed extension agricultural engineer at 
Cornell University. Formerly he was grad- 
uate assistant in the agricultural engineer- 
ing department at North Dakota Agricul- 
tural College. In his new position at Cor- 
nell he will divide his time equally between 
extension and research in the general area of 
materials handling equipment and methods. 


L. W. Knapp, former extension agricul- 
tural engineer, Cornell University, is now 
located at the Institute of Agricultural 
Medicine, State University of Iowa, Iowa 
City, as head of the Accident Prevention 
and Conservation of Human Resources 
Section. 


James A. Mullins, cotton ginning spe- 
cialist and agricultural extension specialist, 
Agricultural Extension Service, Jackson, 
Tenn., has returned to his duties after an 
absence of over a year at which time he 
received an M.S. degree in agricultural en- 
gineering at Clemson Agricultural College, 
Clemson, S. C. 


AGRICULTURAL ENGINEERING * 


C. E. Henson 


Norman C. Teter has recently been 
appointed to head the Cooperative Farm 
Building Plan Exchange Section of the 
Agricultural Engineering Research Division 
at Beltsville, Md. He has worked with Agri- 
cultural Research Service since 1952. Prior 
to that he served for 10 years with North 
Carolina State College as assistant and 
associate professor of agricultural engineer- 
ing, respectively, following two years as an 
instructor at Iowa State College. He re- 
ceived a B.S. degree from the University of 
Missouri and an M.S. degree from lowa 
State College, with a major in farm 
structures. 


J. O. Curtis, assistant professor of agri- 
cultural engineering at the University of 
Illinois College of Agriculture, has been 
granted a Science Faculty Fellowship by the 
National Science Foundation. 


This fellowship grant is for a period of 
15 months and is one of about 300 awarded 
nation wide as a way to help improve the 
teaching of science in United States colleges 
and universities. The system of awards is 
planned to help science teachers study to 
become more effective instructors. 


He plans to begin his fellowship pro- 
gram in September at Purdue University. 
His general field of study will be agricul- 
tural engineering with major emphasis on 
structural design and minors in statistics 
and heat transfer. In addition to fulfilling 
the major program objective of improving 
his effectiveness as a teacher, the course of 
study will also help him to satisfy the 
requirements for the Ph.D. degree. 

He earned both his B.S. degree in agri- 
cultural engineering and his M.S. degree in 
civil engineering at the University of IIli- 
nois. He has been a member of the faculty 
in the department of agricultural engineer- 
ing since 1948, except for two years of 
military leave during the Korean War. His 
present work includes both teaching and 
research in the field of farm structures. He 
is the second member of the department of 
agricultural engineering at the University of 
Illinois to receive a National Science Foun- 
dation Science Faculty Fellowship in the 
past year. Robert M. Peart began his Ph.D. 
program at Purdue in 1958. 


Ralph W. Baird, project supervisor, 
Blackland Agricultural Experimental Sta- 
tion, Riesel, Texas, was named Central 
Texas Engineer of the Year by the Central 
Texas Chapter of Texas Society of Profes- 
sional Engineers. He was presented with a 
plaque at a banquet February 23 certifying 
his honored position. 

Mr. Baird was born in Kansas and re- 
ceived a B.S. degree from Kansas State Col- 
lege and an M.S. degree from Iowa State 
College. He moved to Texas in 1930 and 
aided in setting up the experiment station 
in 1935. He is a former president of the 
Central Texas Chapter of the Texas Society 
of Professional Engineers. 
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.. . Section News 
(Continued from page 157) 


Co. G. E. Pickard, University of Illinois, 
will preside. 

Since this is a broad-interest program, it 
is expected to draw attendance from men in 
other branches of engineering, as well as 
agricultural engineers, to the limit of avail- 
able space. The session has been scheduled 
for a room which will seat 100. Advance 
reservations will be favored as a basis for 
admission. 

The Agricultural Engineering Division 
will also share in sponsoring a Monday 
morning joint Conference on ‘‘Teaching 
Electrical Engineering Service’ courses for 
non-electrical students. A Friday interest 
feature for agricultural engineers is still 
in the making. 

Frank B. Lanham, chairman of the Agri- 
cultural Engineering Division, arranged the 
Division program and will open it at the 
Thursday noon luncheon. The location and 
timing favor a capacity attendance by agri- 
cultural engineers on their way to the 
ASAE Annual Meeting at Cornell Uni- 
versity the following week. 


Nuclear Energy 
Institutes Planned 


Six Summer Institutes on Nuclear Energy 
for engineering educators will be held 
throughout the nation this summer under 
the sponsorship of the Atomic Energy Com- 
mission and the American Society for Engi- 
neering Education. The purpose of the in- 
stitutes is to provide special training in 
the fields of nuclear energy and the nature 
of nuclear reactor problems. The teachers 
then can incorporate the material in their 
teaching programs or teach new courses in 
the rapidly expanding nuclear programs of 
the country’s colleges of engineering. 

Five of the 1959 institutes are for teach- 
ers in colleges of engineering having cur- 
ricula approved by the Engineers’ Council 
for Professional Development. No special 
background in nuclear energy is required for 
the basic course. 

This program of summer institutes re- 


flects the continued need for such courses, 
first offered in the summer of 1956. The 
six 1959 institutes will provide instruc- 
tional capacity for about 150 teachers. At- 
tendees will be selected by subcommittees 
of the ASEE Nuclear Committee on the 
basis of the candidate’s experience and the 
instructional use to be made of the training. 
Additional information may be obtained 
from W. Leighton Collins, Secretary, ASEE, 
University of Illinois, Urbana, III. 


J. B. Wilson Elected to 
Grade of Fellow 


John B. Wilson was elected to the grade of 
Fellow and to Life membership status, there- 
by becoming Life Fellow of ASAE. He was 
born in Albertville, Alabama, in 1887. He 
received a B.S.A. degree from Auburn Ala- 
bama Polytechnic Institute in 1919, in the 
same year accepting a teaching position in 
vocational agriculture in Madison County. 
In 1922 he was made principal of the State 
Secondary Agricultural School in Hamilton 
where he remained until 1927 when he 
joined the Alabama Agricultural Extension 
Service. As extension engineer he was suc- 
cessful in organizing soil conservation pro- 
grams with county agents and farm leaders 
throughout the state of Alabama. He intro- 
duced and personally conducted widespread 
demonstration and leadership programs to 
introduce terracing and soil erosion control 
practices by the use of modern power ma- 
chinery. In cooperation with the agricul- 
tural engineering department at A.P.I. and 
county agents, he organized county terrac- 
ing associations which made it possible to 
develop an effective soil conservation pro- 
gram on a statewide basis. During the late 
thirties and until his retirement, he pro- 
moted the use of modern power machinery 
in southern farming practices. 

Following World War II, he organized 
a state-wide land clearing and land recla- 
mation program designed to adapt the roll- 
ing lands of the state to the use of modern 
power machinery. At the height of the 
program, there were over 150 farm power 
contractors in the state engaged in land 
clearing and land reclamation work. 

After his retirement in 1949, he joined 


EVENTS CALENDAR 


March 23 — American Society for Testing 
Materials, Chicago District, will meet at 
Western Society of Engineers, 84 East 
Randolph St., Chicago, Ill., to discuss 
polar construction. Contact K. R. Parker, 
Joslyn Mfg. & Supply Co., 155 N. Wacker 
Dr., Chicago 6, Ill., for information. 


April 5-10—1959 Nuclear Congress, Public 
Auditorium, Cleveland, Ohio, sponsored 
by Engineers Joint Council, 29 West 39th 
St., New York, N. Y. 


April 5-16 — First International Farmers 
Convention in Israel. Write to Allied 
Travel Inc., 103 Park Ave., New York 17, 
N.Y. 


April 7-10 — 40th Annual Convention and 
Welding Show of the American Welding 
Society, Sherman Hotel, Chicago, Ill. For 
further information write to Arthur L. 
Phillips, Secretary, Information & Educa- 
tion, American Welding Society, Inc., 33 
West 39th St., New York 18, N. Y. 


April 29—May 1 — Metals Engineering Con- 
ference of the American Society of Me- 
chanical Engineers, Albany, N. Y. For 
details contact L. S. Dennegar, Director 


of Public Relations, ASME, 29 West 39th 
St., New York 18, N. Y. 

May 3-10 — Soil Stewardship Week, spon- 
sored by the National Assn. of Soil Con- 
servation Districts. For material write to 
Nolen J. Fugua, President, NASCD, P.O. 
Box 7, Duncan, Okla. 

May 5-7—14th Purdue Industrial Waste 
Conference, Purdue University. For de- 
tails write Don E. Bloodgood, Purdue 
University, School of Civil Engineering, 
Lafayette, Ind. 

May 7-9 — First World Congress for Agro- 
nomic Research, Headquarters of the 
FAO, Rome, Italy. Organized by the 
International Confederation of Agricul- 
tural Engineers and Technicians. For de- 
tails contact The CITA Secretary's office, 
(1st World Congress of Agricultural 
Research), Beethovenstrasse 24, Zurich, 
Switzerland. 

May 11-12—Triennial Technical Conference 
of the U.S. National Committee of the 
International Commission on Irrigation 
and Drainage, Reno, Nev. Information 
may be obtained from Stephen H. Poe, 
Executive Secretary, U.S. National Com- 
mittee, ICID, Box 7826, Denver 15, Colo. 


1959 * MARCH * AGRICULTURAL ENGINEERING 


J. O. Curtis (left), assistant professor of agricul- 
tural engineering at the University of Illinois 
College of Agriculture, reviews with William L. 
Everitt, Dean of the College of Engineering, the 
letter which notified him of his selection to re- 
ceive a Science Faculty Fellowship from the 
Science Foundation. He is the second member of 
the department of agricultural engineering at the 
University of Illinois to receive a Science Founda- 
tion Fellowship in the past year (See page 158 


the Implement and Tractor Division of Ford 
Motor Co., serving as technical adviser on 
problems relating to the design, develop- 
ment and application of farm equipment for 
specific use in the South. 

In 1934-35 he served as secretary of the 
Southeast Section and as chairman the fol- 
lowing year. He helped organize the Ala- 
bama Section, serving as chairman of the 
first nominating and membership commit- 
tees of the section. From 1949-50 he was 
vice-chairman of the Alabama Section and 
served as chairman in 1950-51. From 1944 
until 1949 he served as secretary of the 
Alabama Farm Equipment Association. 


Agricultural Engineering 
Featured at Farmers’ Week 

Nearly 50,000 visitors attending Farmers’ 
Week during the first week in February at 
Michigan State University had an oppor- 
tunity to attend several meetings dealing 
with various agricultural engineering sub- 
jects and an extensive farm equipment and 
materials show. A special area devoted to 
agricultural engineering research featured 
mechanical cucumber harvesters, frost pre- 
vention by water spray, materials handling 
research equipment, experimental precision 
planters, new principles of threshing grain, 
and methods of utilizing thin plastic sheets 
in the construction of bubble-type buildings 

One of the high points of the week was 
the Third Annual Agricultural Engineering 
Farmers’ Week Banquet. Keith Pfundstein 
of the Ethyl Corp. was toastmaster and 
John Strohm, world traveler and lecturer, 
was principal speaker. He showed colored 
movies and described agriculture behind 
“the bamboo curtain.” In spite of bad 
weather approximately 250 attended the 
banquet, or more than double the 1958 
attendance. 


Materials Engineering Design 
Proceedings Available 

Proceedings are now available for two 
short courses conducted during the past 
summer dealing with materials engineering 
design for high temperatures and mechan- 
ical properties of materials. These proceed- 
ings cover recent developments in two im- 
portant fields of mechanics and materials 
by national authorities in the field. Copies 
can be obtained by writing to J. Marin, 
Department of Engineering Mechanics, The 
Pennsylvania State University, University 


Park, Pa 
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WITH THE ASAE 


| SECTIONS \ 


lowa Section 


The Iowa Section will hold a_ joint 
meeting with the lowa Section of the 
American Society of Mechanical Engineers 
and the Waterloo Technical Society on 
April 10 

An afternoon technical meeting of two 
or three concurrent sessions will be held 
at the main plant of the John Deere Water- 
loo Tractor Works. J. L. Butt, executive 
secretary of ASAE, will be the feature 
speaker for the evening dinner meeting to 
be held at the John Deere Supervisor's Club. 


L 


Central Illinois Section 


A combined open house and meeting has 
been arranged by the Central Illinois Sec- 
tion for its Spring Meeting to be held 
April 1. Scheduled on the eve of the Col- 
lege of Agriculture Farm and Home Festi- 
val, the meeting will give members an 
opportunity to preview exhibits being read- 
ied for the festival. 

An informal open house in the depart- 
ment of agricultural engineering, Agricul- 
tural Engineering Building, is being 
planned for 4:00 to 6:00 p.m. Dinner meet- 
ing will be at the University YMCA, 801 
S. Wright St., Champaign. Dr. E. G. Mc- 
Kibben, director, AERD, ARS, USDA, and 
ASAE president, will give an address at 
7:30 p.m. 


Mid-Central Section 


The Mid-Central Section will meet in the 
Robidoux Hotel in St. Joseph, Mo., April 
3-4. Registration will begin at 10:30 Fri- 
day a.m., April 3, with Gerald Kline, 
secretary-treasurer of the Section in charge. 

D. R. Hunt, vice-chairman, will preside 
at the afternoon program which will open 
with a panel on small watershed activities 
with J. C. Steele, University of Nebraska, 
as moderator. A second panel which con- 
siders the state farm electric program will 
follow, with R. M. George as moderator. 

Dr. E. G. McKibben, director AERD, 
ARS, USDA, and president of ASAE, will 
be the speaker at the Section Banquet Fri- 
day evening. 

Papers to be presented at the Saturday 
morning session include discussions on 
plastics and their properties, simplified ma- 
chinery design, Midwest plan service activ- 
ities, farm concrete tilt-up construction, and 
effect of drying temperature on the nutri- 
tive value of grains. 

The afternoon program will feature Fred 
Fenton, Kansas State College, who will ad- 
dress the members on the subject, ‘India 
As I| Saw It.” 


Pennsylvania Section 

The Pennsylvania Section will hold its 
spring meeting on April 10 at Hetzel 
Union Building Auditorium, Pennsylvania 
State University campus. Topics will in- 
clude formal education after graduation; 
harvesting, handling, storing shelled corn; 
and engineering and agronomical aspects of 
soil compaction. A noon luncheon and an 
evening banquet are being planned. 
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BULLETIN 

The Tennessee Section has earned the 
distinction of being the first to reach its 
quota for the Motion Picture fund. The 
Ohio and Quad City Sections have sent 
in partial payments toward their quota 
and indications show that others are 
working on fund raising plans for their 
part in behalf of the Motion Picture 
project. 

Commitments for purchasing copies of 
the film have been made by the Uni- 
versity of Arkansas, the University of 
Illinois, Oklahoma State University and 
Michigan State University, in meeting 
quotas established for colleges and uni- 
versities. 


Pacific Coast Section 


The 37th Annual Meeting of the Pacific 
Coast Section was held at Asilomar, Pacific 
Grove, Calif., February 4-5. The nominat- 
ing committee reported the following names 
for officers of the Section for the ensuing 
year: chairman, A. F. Pillsbury;  vice- 
chairman, M. V. Johnson, Jr.; secretary- 
treasurer, R. G. Curley; elected member, 
executive committee, T. E. Bond; nominat- 
ing committee, J. F. Merson (chairman), 
M. R. Parsons, and P. R. Bunnell. 

L. H. Lamouria who presided at the 
meeting reported that the public relations 
committee has acquired the names of more 
than 100 agricultural engineers in the Paci- 
fic Coast Section territory who should be 
ASAE members, and that these names were 
being processed and within a short time 
each of these will be contacted personally. 

During the Annual Banquet, Walter W. 
Weir who has been secretary-treasurer of 
the Pacific Coast Section for 30 years until 
his recent retirement, was honored. He was 
presented with a plaque from the Section 
which read: “To Walter Weir, in apprecia- 
tion of 30 years service as secretary- 
treasurer of the Pacific Coast Section. Pre- 
sented at the 37th Annual Meeting, Amer- 
ican Society of Agricultural Engineers, 
February 4, 1959.” During the ceremony, 
with R. Earl Storie acting as master of 
ceremonies, Lloyd Brown presented Walter 
with a silver loving cup; J. P. Fairbank 


ASAE MEETINGS CALENDAR 


April 1—CENTRAL ILLINOIS SECTION, Uni- 
versity of Illinois, Urbana. 

April 3-4 — Mip-CeNTRAL SECTION, Hotel 
Robidoux, St. Joseph, Mo. 

April 10 — PENNSYLVANIA SECTION, Hetzel 
Union Building Auditorium, Pennsylva- 
nia State University. 

April 10 — Joint meeting of the Iowa SEc- 
TION, lowa Section of the American So- 
ciety of Mechanical Engineers and the 
Waterloo Technical Society, John Deere 
Waterloo Tractor Works, Waterloo, Ia. 

April 10-11 — Joint meeting of the Michi- 
gan and Ohio Sections, Secor Hotel, 
Toledo, Ohio. 

April 16-18 — FLoripa SECTION, George 
Washington Hotel, West Palm Beach, 
Fla. 

April 23-24— ALABAMA SECTION, Annis- 
ton, Ala. 

JUNE 21-24—52ND ANNUAL MEETING, 
Cornell University, Ithaca, N. Y. 

September 1-3—NorTH ATLANTIC SEC- 
TION, University of Maryland, College 
Park, Md. 

October 14-17 — PaciFic NORTHWEST SEC- 
TION, Ephrata, Wash. 

October 21-22 — Alabama Section, Enter- 
prise, Ala. 

December 16-18 — WINTER MEETING, Pal- 
mer House, Chicago, III. 

NoTe: Information on the above meetings, in- 


cluding copies of programs, etc., will be sent 
on request to ASAE, St. Joseph, Mich. 


expressed words of appreciation and pre- 
sented him with a drainage system consist- 
ing of a tin drainage basin and sponge for 
draining out the excess water; and Leonard 
Fletcher, past-president of ASAE and sec- 
ond chairman of the Pacific Coast Section, 
presented him with an automatic projector 
from the members of the Section. He re- 
ceived many letters from the past officers 
and members of the Section expressing their 
appreciation of his good work in behalf of 
the Society. Presentation of the plaque was 
made by L. H. Lamouria, chairman of the 
Section. 


Walter W. Weir Honored 


+ eee 


Walter W. Weir proudly displays a plaque and loving cup presented to him in apprecia- 
tion of 30 years service as secretary-treasurer of the Pacific Coast Section of ASAE. 
Presentation was made during the 37th Annual Meeting of the Section, February 5 at 
Asilomar, Pacific Grove, Calif. 
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: It's easy to design with concrete 


Quality construction for buildings of all 
types is based on simple design principles. 
Observance of these fundamental principles 
is the sure way to economical, attractive and 


durable farm structures. 


This is the first in a series of reports that 
will show accepted design methods for con- 
crete. Each will deal with one specific aspect 
of concrete construction, and the application 


of engineering principles. 


Foundations ...“a job well begun is half done” 


Type: Continuous foundations are the 
most economical way to assure pro- 
tection of the building contents from 
rodent damage. On small farm build- 
ings continuous foundations are 
designed by “rule of thumb.” The 
footing is made twice as wide as the 
wall thickness and of a depth equal 
to the wall thickness. 

Spread footings are economical 
where the loads can be carried by 
columns or frames. Small spread 
footings are made half as thick as 
the side dimension of the footing. 

Post and grade beam foundations 
are economical, in areas of extreme 
frost penetration. The post is de- 
signed to carry the entire load in end 
bearing on the soil. Frictional resist- 
ance of the soil on the post cannot 
be relied on. 

Grade beams are designed as 
continuous members to carry loads 
to the posts. Moment is considered 
to be 1/12 wl’. Since the beam does 
not extend below the frost line, stress 
reversals in the beams are likely to 
occur due to frost heave. The beam 
is reinforced for equal moment in 
both directions. 

Size: The bearing value of the soil 
determines the foundation area 
needed. Test borings are the only 
sure way of determining actual 
foundation capacities. Farm struc- 
ture designs are usually based on 
presumed bearing capacities for dif- 
ferent soil types. Fig. 1 shows the 
range of bearing values commonly 
used. Knowing the load on the foot- 
ing and the bearing capacity of the 
soil the size footing can be deter- 
mined from solid lines on chart. 
Depth: Foundations should always 
extend below the frost line. Shallow 
or floating foundations, as the name 
implies, are subject to movement. 
Soils that have thawed after freezing 
are often quite fluid and have poor 
bearing qualities. Frost heave is 
particularly serious with some soils, 
notably silts and loams. 
Reinforcement: Continuous founda- 
tions for farm buildings need not be 
reinforced except in areas of unusual 
soil conditions. If reinforcement is 


FOOTING SIZE 
AND 
REINFORCEMENT 


1 5" 


No.and size 
of bars from 


2'9"sq. 


Z 


Column load — thousand of pounds 


2°6'sq. 


2'3'sq. 


2°0"sq. 
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used to control cracking, an area of 
steel equal to at least 0.0025 times 
the cross sectional area of the founda- 
tion should be used longitudinally. 
It should be equally distributed 
between top and bottom of the 
foundation wall. 

Isolated footings smaller than 3 
feet square are usually unreinforced. 
For larger footings the amount of 
reinforcing needed in each direction 
can be determined from the dotted 


2000 2500 3000 
Allowable soil bearing— Ib.per sq, ft. 


@eeeeeseseeeeeeeeeeseeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeesn 


3500 


lines of Figure 1, shown above. 
Example: Assumed bearing capacity 
of soil= 4,000 p.s.f. 
Assumed Column Load = 45,000 Ib. 
From Fig. 1: 3’6” sq. footing 
From Fig. 1: Seven No. 3 
(*" round) bars each way. 
For more information on actual con- 
struction methods, write for free 
booklet, ‘‘Building Concrete Farm 
Structures.’ Distributed only in the 
U.S. and Canada. 


PORTLAND CEMENT ASSOCIATION 


Dept. A3-1, 33 West Grand Ave., Chicago 10, Illinois 
A national organization to improve and extend the uses of concrete 


1959 * MARCH * AGRICULTURAL ENGINEERING 


161 


te 


CT cS Aocen rg haart ee E ae ct a: Po cy 1, eal ye Sa ees te eeeeeaai tS > Re gee ee) Lapeer gran < eke reas Pe “4 J Seay y > 
oer 8 © ee ie We ey a I ee 
ide cel a Oe oe eee ee Ee : 
ae re 060000000 00000 0000000000 000050000 00000 060000060000 SOC OC OSCCSESSESESSESOOSSS SCOOOOCOOOODOLCS 
1 @eeeoeesceoeoeeeoceeeeeeeeee ec eeeeeeeeeseeeeeeeeeeeeeeeeeeees 
es ° * 
- 
ae 8" chart, : 
: 4 Sag as x ° : oe . 
2 4 tC) — ° eo e 
34) r Size from chart : 
ie 5G. 4‘6'sa 4 ‘nn . 
4-0 sq. ° 
(AX 4 
ad s 
wt e 
. r e 
= — - 3 9"sq. : 
atte: * 
bene: e 
Ae 36sq. 
a ee 7 | “7 xa ° 
a a 
a e 
ek eae) es al ° 
rane 3'3'sq. ° eine 
ge L = hy 
oy ~~ e 
vi rd 
- “ — : Le 
e 
oa : I 
Pp . 
eh — — 
42 + 
eo . 
& Ses e 
oe ‘ " ® 
: ] | e 
pa 4000 4500 ° 
a ° 
ih - 
es e 
aaa: ° 
ie + 
. 7 . J 
Ve a = 


,  —_ 
NEW 
PRODUCTS 


Hydraulic Control Valve 


Gresen Mfg. Co., 405 35th Ave. N.E., 
Minneapolis 18, Minn., announces a new 
model 40-gpm Gresen control valve for 


heavy-duty mobile use. Rated at 40 gpm, 
at 20 fps, the new valve is said to operate 
easily at pressures up to its maximum of 
1500 psi. It is adaptable to various hydrau- 
lic control systems particularly those on 
industrial mobile equipment. Standard 
models are open-center types with choice of 
3-way or 4-way spools. They have a 1-in. 
side inlet, 1'4-in. side outlet, and %-in. 
cylinder ports. Available modifications in- 
clude closed centers, detents, free flow, and 
“power beyond” porting to permit a wide 
variety of circuit applications. 


Parallel Bar Rake 


Allis-Chalmers Mfg. Co., Milwaukee, 
Wis., announces a new parallel-bar fully- 
mounted rake for convenient handling and 


working close to fences, in corners or along 
levees. The reel is driven by a V belt from 
the power take-off, and ground and reel 
speeds are co-ordinated to rake fast and 
clean. The staggered location of two rubber- 
tired caster wheels is said to assist the 
operator in controlling the rake and to 
carry the reel safely over rough ground. A 
double-arch, channel-steel frame forms the 
backbone of the machine, and disk-type reel 
ends of sturdy construction prevent catching 
the hay. The hubs run on tapered roller 
bearings and the reel operates on large, 
sealed ball bearings. The rake has only 
seven grease fittings. 


New Wheatland Tractors 


The Oliver Corp., 400 W. Madison St., 
Chicago 6, Ill., announces new wheatland 
tractors in two sizes developed for grain 
and rice farming operations. A low center 
of gravity and wide wheel treads have been 
provided in both models to give stability 
on rolling and hilly terrain. Belt horsepower 
ratings are 64 and 51 hp for the 880 and 
770 models, respectively, and they are 
adapted to use diesel, LP gas or gasoline 
fuel. These tractors have short wheel bases, 
83 and 811546 in., respectively, to provide 


maximum maneuverability. A heavy-duty 
wide swinging drawbar which pivots ahead 
of the rear axle is provided to facilitate 
turning under heavy loads. An arched, 


industrial-type axle bed with a total oscil- 
lating range of 36 deg gives these tractors 
additional front-end crop clearance. The 
tractors can be driven over obstructions as 
high as 16 in. Power steering is available 
as optional equipment. 


Self-Contained Control Rod 
Carter Engineering Co., Ferrysburg, 


Mich., announces its new “‘Alinabal’’ control 
rod assembly, a self-contained control-rod 


assembly that is said to offer improved 
design and savings in cost to the user. The 
(Continued on page 164) 


CONDUCTIVITY EQUIPMENT FOR TESTING SOIL 
Measure moisture content and soluble salt or fertilizer content 
with easy-to-use Industrial Instruments Conductivity Bridges! 


BOUYOUCOS TRANSISTORIZED MOISTURE METER .. . designed for simple, rapid 
field testing of available soil moisture. Connect meter to leads from buried soil blocks 
and read moisture content directly. Completely self-contained, uses 4 inexpensive 
penlight batteries lasting 2 years. Second meter scale calibrated in ohms measured 
resistance. BN-2 Meter complete with neck strap and batteries 


Gypsum Soil Blocks—impregnated with plastic for extra-life. Stainless 
steel electrodes and 5 ft leads ee CEL-WWD—each $2.20 


MODEL RC-12C1P SOIL MOISTURE BRIDGE ... high accuracy research instrument 
incorporating true Wheatstone Bridge circuit with 1000 cps bridge oscillator. Range 
0.2 to 2,500,000 ohms with 1% accuracy except at extreme ends of scale. 84” effec- 
tive scale length and built-in adjustable capacitance up to 21,000 mmf. Electron 
“‘eye’”’ null indicator and earphones. Battery-operated and contained in portable 
carrying case 5 oy cert $250.00 


SOLU BRIDGE SOIL TESTER MODEL RD-15 ... for laboratory testing of soil extract 
conductivity and particularly valuable for use by flower growers and in greenhouses. 
Simplest and easiest to use, the RD-15 is an AC Wheatstone Bridge, line operated, 
“‘eye”’ tube used for null indicator. Calibrated 10-1000 mhos x 10-5. Manual tempera- 


ture compensator 50-100°F. In gray wrinkle steel case, for 115V/50-60 cycle AC 
operation 


Conductivity cell CEL-S2—sturdy molded 
polystyrene dip cell $16.75 


For complete details on these and other conductivity 
soil testing instruments and accessories write to... 


ae ee fal 
merce Road — Cedar Grove — 


ie Een 


ee 4, 
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Armco Steel Buildings... 


A Better Way to Build 
For Every Farm Building Need 


For every farm building need there’s an Armco 
Steel Building. And farmers who own these du- 
rable, good-looking buildings are finding out why 
they are a better way to build. Heavy-gage steel 
wall panels (as much as twice as thick as ordinary 
steel covering), are one reason. Extra steel means 
extra ruggedness, added durability. Want more de- 
tails about their advantages and specifications? 


WRITE For THE NEw ARMCO FARM BUILDING 
CaTALoG. Armco Drainage & Metal Products, Inc., 
5379 Curtis Street, Middletown, Ohio. 


ARMCO DRAINAGE & METAL PRODUCTS 


(ean) Subsidiary of ARMCO STEEL CORPORATION 


OTHER SUBSIDIARIES AND DIVISIONS: Armco Division * Sheffield Division * The National Supply Company 
The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Products 
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NEAREST MAN ON WHEELS 


He's the ELECTRIC man 
with the ideal Midwest 
location. Call him today 
for lightning-—quick 
service. 


Call on the kind of experience 
only a farming and industrial 
area sales engineer can offer 
you. Call on a man who comes 
equipped to quote production 
schedules and prices, while 
working with you on the job. 


In short, call ELECTRIC. Get 
seasoned help, backed by the 
capacities and qualities of an 
automated operation and years 
of manufacturing experience. 


Call or write today for the 
exact disc or spoke-type wheel 
(steel or rubber-tired), rim, 
hub, axle or component part 
you want——-when and where you 
want it. 


“What we sell is service’ 


LBL ROLLLG WHEEL CO. 


Write to Department 1B 
1120 N. 28th St., Quincy, Illinois, BAldwin 2-5320 


DIV!SION OF THE FIRESTONE TIRE & RUBBER COMPANY 
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. . « New Products 
(Continued from page 162) 


company reports that less material is re- 
quired than for a conventional two rod-end 
assembly plus reduced machining costs. Ad- 
vantages claimed for this product include 
all parts highly corrosion resistant, simpli- 
fied design, self-lubricated, suitable for high 
or low-velocity applications, controlled fit 
and clearance between ball and spherical 
race, and full race curvature with load ap- 
plied to center of ball as in accepted ball- 
bearing construction. Special advantages are 
reported for applications where a fixed, 
non-adjustable center distance between joints 
can be used. 


High-Speed Power Drive Shaft 
Stow Mfg. Co., 310 Shear St., Bingham- 

ton, N. Y., announces a new rubber-covered, 

high-speed, power-drive flexible shaft, rec- 


ommended for use in transmitting power at 
speeds of two to three times the maximum 
speed recommended for the company’s 
standard ball-bearing flexible shaft. The 
new power-drive shaft has a tight-wound, 
precision-made flexible shaft core and high- 
quality ball bearings at each end. The 
couplings on each end are bored to fit the 
particular application. The new shaft is 
available in three sizes of %, 2, and % in. 
for recommended speeds of 6900 rpm for 
the two smaller sizes, and 5750 rpm for 
the large size. 


Hay Conditioner 


New Idea Farm Equipment Co., Cold- 
water, Ohio, announces a new hay condi- 
tioner, said to provide uniform crushing 


> 


rg eee FST eh is ad 
SP Ade Ee NS PRS 
action, wrap and plug-free performance and 
good fluffing action. This product combines 
a fluted steel pickup roll with a large resi- 
lient rubber roll for feeding and crushing. 
The combination of one rubber and one 
steel roll, operating at high speed, report- 
edly fluffs the gently crushed hay, leaving 
it in a loose condition for faster drying. 
A chain drive, protected by a friction-type 
slip clutch, operates both upper and lower 
rolls. Proper wheel placement balances the 
machine for easy one-man hook-up. A 
mower hitch is available as optional equip- 
ment for operating the conditioner with a 
semi-mounted mower. 


Pillow Blocks 


Miether Machine Works, P.O. Box 3907, 
Odessa, Tex., announces a new line of pil- 
low blocks to accommodate all series of 
spherical roller bearings. By means of in- 
terchangeable end caps, 20 basic housings 
in this line reportedly will accommodate 94 
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separate bearings. Some housings take as 
many as eight different bearing sizes and up 
to 11 separate shaft diameters. The hous- 


ings are center-grooved for universal center 
lubrication, and end caps have a second 
connection for side lubrication. A 1-piece 
housing features a reinforcing center rib to 
withstand severe shock loads. Bases are 
precision machined on both ends and bot- 
tom surfaces to facilitate correct blocking 
and to retain alignment. 


Soil Tester 


The Kel Engineering and Equipment Co., 
11 Cambridge Lane, New Brunswick, N. J., 
announces development of a new type soil 


tester that measures the Ph value of the soil 
as well as the moisture content. The tester 
is 6% in. long and weighs 8 oz. It is car- 
ried in a leather case that can be attached 
to one’s belt. In use, the tester is placed 
vertically in the soil, and the acidity or 
alkaline value is instantly indicated on the 
upper part of the meter. 


Well Cap for One-Pipe 
Jet Pumps 
Decatur Pump Co., 2750 Nelson Park Rd., 


Decatur, Ill., announces the new Burks well 
cap for off-set mounting of one-pipe jet 


pumps on 2-in. well. This offset design well 
cap eliminates the use of elbows, tees, and 
nipples on offset installations, and is said to 
speed hook-up and provide a safe, sanitary 
seal. Body and packing gland are of heavy- 
cast gray iron, the prime plug is of brass, 
the packing is a blend of flax fiber and jute, 
and the capscrews are rust-proof. The de- 
vice is suited for offset installations when 
the pump is located some distance from the 
well, and will accommodate pumps with 
14-in. suction and 1-in. pressure connec- 
tions. 


(Continued on page 166) 


MARCH * 1959 


Met gst cera)” |), ! eg Ee deg ol on 2 ci) ee on ORES ee ae 2: Saari a a RS Pe ae a 
ae: a ides Piva. . i heen Aaa Tee se - es wena ty 1 ea aie Me 1 Seat ee re VeRRND 2h ee | Bear, ule aes a 3 ae pie = : es ai rae es ee = Z a 
Pee oy eee - - a 5 ee te 
peer 2 ll " = ‘ia: 
" ea 
$s ie Seiad 
= aes as 
Se Pe Po mm 
ea 4 Ts 
cae ogre kt 
bins Mavens , ape a ~~ > , = ue 
(ae eee ne a ae » reer 
eed os: ees Bc é | eo, ‘ Boke 
oa ae Cee ere m oi & es 
ee Eh ae (ine <> eee y Wy eee Ee 
5 SS a ee : is Ls n WN Se 
eat, i aan Wena F Sar 8b Ny & We aves 
a: Se Pit oe pei 2 we “~* ™” aes 
emer ee, ai caer ; : . = beets 
ag eee icone ee 7 ; a 3 : ree | 
eee Bi. > °° >. Fey ee: 
5 wher ce ON ae are , tg 
Jc Feanete. es: ea ane: vy a. % _ "1 ereem 
ee i a ae 3 ™ 3 “te Y ae 
Be . ‘epee. ae . 5 a ee 
ae ae a © i _ “oor 
ae ¥ Cr oo, Sea o.° = . Saat 
ie ‘an ee @F -: 
— ee ; ae = %, 4 2. 
ae Nae ee) eee =. : — Ao ae 
Pe im Say, — = = ~~ 9 “sg Wak 
BENS ee eae ee "tran a j ss ee 
Sot Se Was nanan ee wr. ae 
Cea tae es st as it ee atic P aeee } 
seat ¥ ae ane — a a aoe 
Coe : or a <7 a. 
es? ee: = ¢ Mates 
aaa si >»: gee = Sn “ oe 
apa? phe 5 ‘ fae) = ee 
ee 3 ee = ame yea 
é rt ea Weieme econ ae 
Se oa cS | a a 
oe eee Ane eee 
ere : = — i : Be ti 
ae of cate s Ry ge aes 
Coron a Ree, 4 
rr ae pts ‘ellis SES os 
oe ae Beau, y , — — 7 ae 
Pet Bais 1 4 e.. —— me 
Rie = \ ee | qe Coe gis ec 
gash) Sea , f x = ~ = . Pe ats 8 i gare ang ie 
ta “1 a ae oes ne 
fs Ric om ee ‘ oe 4 a x i: * -. ——e “aes 2 Oui: 
sees . ae oS : . >  —s pve 
MANS 3 cae Be 4 & ie eee “| ees 
ee : Y Ae ee oo ae 7 Se nee 
uate } f SS oe Eroeoms aes. “lei i i 
au aes’ oS 3 Teas ' tT wat 
Bae She = zie ie SOR gees em bb we 
ee ee , Ba fF, : ; vs : 
iS | ga —_— pre ae 
2 : oe _ eS ; 
Se +e ae E>. ioe soa 
as ee i QS a re rane a ~~ . ~ baa 
<span : fe oe a TS a ees 
Riper se ; - f » § TY, mh) I esi 
se ; Ae - 2 — = ; < ‘ 
Ley ce =— Ww a oe 
igh socoae aa {) J e 7 3 i ES S = poe 
BY ys z rT q sn a A 
cee MEM ie : ee. fag yj 
Eke a es ee % ce 
Same eo ty 2 a ne, ee , : 
ae ; “ra 
Digs ess 
fn aaa ste 
ie Siar yore 
Ae oe a he 
its ged nae 
heat ire 
Nene. a 
Shi A 
oh, tS ' 
1h teen i 
eae as 
Wee bee: eae 
Cogs 
Poe eh ry 
Pree eae bs : 
ei ag 
a ea es 
py sears en ma 
Lary oven, a er 
ee . ts ‘ Was 
SU aes, i{a=, i 
ae se \ wa eo cnecaces ay eninpine iat in | | 
ee a ae ' mm ms ° ie 
ae Seen sl 7 Sere Soe eel F a eae 
ae a i ) i LF ee 
aa ee) See te aed’ <a = - rae 
hee bse OS Bee. -* Steer . 7 ‘ > f “net = = Aas 
eee "ae ill G8 out en aS 5 » i 
oS a pie KX) A ee AS ee a wt 7 ed 
Png 25 (% ay \ — Hae 
tia eg é - a | oe ais | ne 
ett = &g pumila 
aleer S df 4 } ¥ vy LD , wv a a . 4 fa 
eek i,: C 4 - ‘ _ ~~ => way 
ree. 4 “ a S vers 
ue ee J =) ie 3 a ae 
ae f Sikes | ex 
Bere .— -_ BLE a | ea 
ae a ; = fieby 
ee) © —— 9 1 Be 
i aes q ——— Vagos 
eae san = ' oe 
te e ) — > Ae a 
Reed , * woe us 
ee a So ya . , ae 
ES — Ae 
eae = ies 
roe Ce eae i: 
= sa Stee bea 
Fa ee aes 
We ie 
Pees os. pee 
eae f oes 
4 Be 
Se eee ie 
See ae 
ne Cs 
ae ee. ; 
“gaia : 
= ae PO i 
oe ot aed 
ef eee ag “ 
\ Crea id oat By 
Pa Laas - 
ie See 5 oe 
rane. es 
ithe ange ae ‘ee 
Shot Ke 
Se ae || ee He 
ee eis PEC aa 
FS Cac ihe 
Ss ee 1 
ho a Riis 
pase a ee is Ve 
Pc ye Ve 
ahh. pablo LB 
ee ae 3 ise 
Ae, ces aca tg ie ot 
ae ty haem. -< ae ; Raa em a4 phat iat 8 4 T J ines ue) cas € 2 i ere ne eee ss ey . = as s Bie 
a ee | eg oe ere ee em eS, i ss co oe as NG ani, Map or on ua ae 
BP tian dei Pee Re ters Cie ry ji a ines cS MTS aaa ph Ree imam opctemagee 15 % Bae a ee NT Rag a ge Ct a 
7% See dag : a sO ie a a pees Sp a Ita, ape Same 2s 72 Ca ee a icp 7 OR ie cannes 
“ee os che eae To ee ee fe). ee re soe del alt, “Aaa MG GAR BLO C5) ES RM : aa a tee 00 lahat | > aimee Te 
pee eat eee | eee ie ee dE eh emma RN ater gS eee el e.g eye 


: WHITNEY (|MSL| CHAIN 


FOR FARM MACHINERY 


A 


*Maximum Service Life. 


AVAILABLE IN STANDARD AND EXTENDED PITCHES 
Chain Sizes #40, 50, 60, A2040, A2050, A2060, CA2060, CA2080 


G LONGER CHAIN LIFE! — built-in lubrication pro- INTERCHANGEABLE PARTS! — with all other American 
vides protective film between pin and bushing for re- Standard and Extended pitch chains. 
duced wear — more hours of operation. 

ECONOMICAL! — from first cost to last. Invite us to 
@ ELIMINATES STIFF JOINTS! — on tested chain 


drives, by the bushing extension acting as a lubricated 


thrust bearing. Chain runs free, without friction and Write for new brochure giving complete details 
heat. 


quote on your requirements with or without attachments. 


and specifications. 


© secur CLEANING! — by controlled clearance be- 


tween pin link plate and roller link plate. \ \ | | it ‘a 


CHAIN COMPANY 
402A Hamilton Street ¢@ Hartford 2, Connecticut 


ROLLER CHAIN * CONVEYOR CHAIN ¢ SPROCKETS © FLEXIBLE COUPLINGS ¢ WHITNEY-TORMAG DRIVES 
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FOR BEST VALUE, buy Labeled 
sheets, which show weight of zinc 
coating. And for longer, stronger 
service, specify heavy-coated 
roofing and siding such as the 
“Seal of Quality” 
... With galva- 
nized sheets, you 
get the strength 
of steel, the pro- 
tection of zinc. Preferred by thou- 
sands of users. Proved by time 
itself. Feature by feature, they’re 
your best buy. Check and com- 
pare with any other material! 


STRUCTURAL STRENGTH and 
rigidity; withstand 
rough treatment 


YEARS OF RUST-FREE 
SERVICE; little or 
no upkeep problems 


EASIEST TO HANDLE, lay and 
nail; stay put, hold at 
nail-holes 


LIGHTNING PROTECTION, 
fireproof, ratproof, 
pleasing appearance 


LOW COST ALL THE WAY, 
to buy, to apply and 
thru the years 


” Tetenteetententeeretes seetetententetetetententetetenantentententn | 


\FREE!DO-IT-YOURSELF" MANUALS, 


4 i] 
U Write: AMERICAN ZINC INSTITUTE ! 
: 324 Ferry Street ; 
H Lafayette, Indiana Dept. AE3 H 
Ha) Facts About Galvanized Sheets ; 
'o How To Lay Galvanized Sheets ; 
He Metallic Zinc Paint for Metal Surfaces : 
a 
1 

Saooness__ | 
tcity & STATE_ ; 
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New Products 
(Continued from page 164) 


Take-up Frame For Pillow Block 


Lovejoy Flexible Coupling Co., 4927 W. 
Lake St., Chicago 44, Ill., announces a new 
take-up frame said to permit use of any 


pillow block with one basic frame size. 
The frame can be top or side mounted. A 
wide range of sizes and travel lengths from 
2 to 36 in. are available and reportedly will 
accommodate any type or make of pillow 
block from % to 2%g in. 


New Sprayer Strainer 


Spraying Systems Co., 3226 Randolph St., 
Bellwood, III. has introduced a new suction 
strainer for use on sprayer rigs said to pro- 


vide a 75 percent greater open screen area 
than previous models. It is designed for 
application where a large volume of liquid 
per minute is to be sprayed or where the 
user wishes to reduce possibility of clogging 
as well as pressure loss through the strainer 
to a minimum. It can be attached to an in- 
take hose through hose shank connection for 
immersion in tank or drum and will pass 
through a standard steel-drum bung hole. 
The strainer can be easily disassembled for 
cleaning merely by turning a knurled screw 
which releases all parts, without the use of 
tools. 


Simplex Machine Unit Bearing 


Hoover Ball and Bearing Co., 5400 S. 
State Rd., Ann Arbor, Mich., announces a 
simplex unit bearing to meet requirements 


of many applications. It is designed for 
light loads at normal speeds and includes 
a single-row bearing of deep-groove design 
with extended inner ring equipped with two 


setscrews for locking the bearing on the 


shaft. Separable seals may be used either 
singly or on both sides of the bearing. A 
wire-lock ring holds the entire unit in its 
straignt bore housing. Bearings are avail- 
able in shaft sizes from % through 1%4¢ in. 
Product Data Bulletin No. 3 provides com- 
plete dimensional and load data for the 
new unit. 


Hydraulic Tool-Bar Carrier 


International Harvester Co., 180 N. Mich- 
igan Ave., Chicago, Ill., announces a new 
tool-bar carrier equipped for hydraulic con- 
trol for power requirements ranging from 
40 to 65 hp. The carrier can be equipped 
with a heavy-duty rectangular tool bar 
or the regular square tool bar. Special at- 
taching angles also provide for use of 


chisel shanks and middlebusters to permit 
performing a wide variety of tillage opera- 


tions. The tool-bar carrier features an ad- 
justable hitch that allows the frame to run 
level for any working depth of various im- 
plements and tractor drawbar heights. A 
double-acting hydraulic cylinder attachment 
is provided for raising and lowering the 
carrier. 


Positive Lock Flight 


Chain Belt Co., Agricultural Chain Div., 
Dolton, Ill., announces a new development 
in agricultural chain conveyor flights called 

“positive lock flight.” This feature is a 
raised projection which immediately borders 
the top edge of the chain attachment on the 


a 


‘Oo 


trailing side of the flight. The projection is 
formed by blanking and prevents the chain 
attachment from turning on the flight, 
thereby insuring that the flight bar and chain 
will always be correctly positioned to carry 
ultimate loads. 


Pre-Emergent Spray Kit 


Tryco Mfg. Co., 1600 N. Calhoun St., 
Decatur, Ill., announces a_ pre-emergent 
spray kit said to fit all row-crop planters 
for spraying materials in a band on the crop 
rows at the time seed is planted. The kit 
consists of special mounting brackets that 
will fit any planter and adjust to any angle 


to give the proper spray pattern with nozzle 
tips. The kit also includes a stainless steel 
line strainer, hoses, clamps and all necessary 
we A variety of kits are available for 
2, 4, and 6-row planters and they are de- 
signed for use with presently owned spray 
equipment, or components can be purchased 
to complete the unit. 


(Continued on page 173) 
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@ The manufacturers of most American cars, trucks, 
tractors and farm equipment have long specified Cleve- 
land Graphite Bronze bearings, bushings and washers 
as standard. The same holds true in diesel and marine 
engines, household appliances, machinery and elec- 
trical equipment. Here are two good reasons why... 

CGB has consistently pioneered in bearing and bushing 
design having designed and introduced the majority 
of types now in general use. The first rolled bronze 
bushing—the complex trimetallic flanged bearing are 
developments that prove the long span of this engi- 
neering and metallurgical leadership. 

Advanced and unique manufacturing techniques in- | 
cluding the development of strip mills for continuously 
casting molten babbitt metal or molten copper-lead 
on steel strip is again indicative of our leadership. 

These are just two of many reasons why it will pay 
you to consider Cleveland Graphite Bronze bearings, 
bushings or washers before you specify. 

Want specific data? Just write, wire or phone and a 
qualified engineer will be glad to work with you. 


ere’s the most 
specified bearing and 
bushing line there is! 


——— 


LEVELAND GRAPHITE BRONZE 
|-17000 ST. CLAIR AVENUE © CLEVELAND 10, OHIO 
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The Effect of Crack Width at Tile Joints 
on Soil Movement Into Drain Tile 
Lines, by Benjamin A. Jones, Jr., assist- 
ant professor, agricultural engineering, 
University of Illinois, Urbana. Paper pre- 
sented at the Winter Meeting of ASAE 
in Chicago, December 1958, on a pro- 
gram arranged by the Soil and Water 
Division. Paper No. 58-508. 

The object of the study described in this 
paper was to develop a laboratory procedure 
to determine the effect of the crack width at 
tile joints on the quantity of soil moved 
into tile drains. Different soils were used 
under various flow conditions. The tests 
were made using a 2-in. inside and a 2'4- 
in. outside diameter tube packed in the 
center of a soil profile tank. Three sizes 
of crack widths were used and tested with 
a sandy loam, a silt loam, and a silty clay 
loam soil. 


Evaporation Losses From Standard Non- 
Recording Rain Gages, by Edward M. 
Norum and Curtis L. Larson, respectively, 
assistant project engineer, Agricultural 
Experiment Station, Hawaiian Sugar 
Planters Association, and associate os 
sor of agricultural engineering, University 
of Minnesota. Paper No. 58-519. 
Daily measurements during the first half 

of July at St. Paul, Minn., indicated that 


Following are brief reviews of papers presented at ASAE meetings or other agricultural engineer- 


ing papers of which complete copies are available. 


ASAE members may obtain copies of these 


papers without charge by returning ord:+r forms supplied upon payment of membership dues. Non- 
members, and members requesting more than 10 copies, may purchase papers at 50 cents each to 
cover carrying charges from the American Society of Agricultural Engineers, St. Joseph, Mich. 


the average evaporation loss from a stand- 
ard 8-in. gage was about 0.01 in. in three 
days. Measurements were continued into 
October and two methods of reducing the 
loss were studied: (a) A sheet metal shade 
15 in. in diameter mounted concentrically 
around the gage and (b) A film of hexa- 
decanol within the measuring tube. Losses 
from the various gages were correlated with 
temperature measurements over the range of 
45 to 80 F. The following regression equa- 
tion was obtained for the standard gage: 
L=0.001 (0.001 T—4.39). Where L is 
the daily evaporation loss in inches and T 
is the mean temperature for the day. Cor- 
responding equations were obtained for the 
other gages. At 75 F., the hexadecanol re- 
duced the evaporation loss 26 percent and 
the shade reduced the loss by 41 percent. 


2400 Hogs a Year Under Confinement, 
by Albert E. Powell, senior agricultural 
engineer, Douglas Fir Plywood Associa- 
tion, Tacoma, Wash. Paper presented at 
the Winter Meeting of ASAE in Chi- 
cago, December 1958, on a program ar- 
ranged jointly by the Farm Structures and 
Electric Power and Processing Divisions. 
Paper No. 58-716. 

This paper describes a cooperative proj- 
ect which resulted in the establishment of a 
modern pork production plant. This plant 
was planned in 1956 and put into operation 
in January 1957, surpassing design capacity 
production in 1958. It was designed to fit 
a full confinement system of management in 
which the requirements of the animals 
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during the various stages of growth were 
met with buildings and equipment tailored 
to fill those requirements. The author states 
that although some problems as yet remain 
to be solved, the plant has been successful. 
In 1958 it produced over 600,000 Ib of live 
pork with less than one man-hour of labor 
for each 200 lb of pork produced. 


Minimum Tillage in Illinois, by Wendell 
Bowers and H. P. Bateman, assistant pro- 
fessors of agricultural engineering, Uni- 
versity of Illinois. Paper presented at the 
Winter Meeting of ASAE in Chicago, 
December 1958, on a program arranged 
by the Power and Machinery Division. 
Paper No. 58-619. 

The primary objective of this study was 
to compare corn populations and yields by 
various minimum tillage methods with those 
obtained by conventional procedures. Alto- 
gether more than 100 comparisons have 
been made, and 50 of those with replicated 
yield checks were selected for discussion in 
this report. Both population and yield ob- 
tained with minimum tillage are compared 
on a percentage basis with conventional re- 
suits. The author concludes the report by 
stating that if future research can find a way 
to combine the early growth advantage of a 
conventionally prepared seedbed with the 
apparent late season benefits of minimum 
tillage, it may not be unreasonable to ex- 
pect increased yields particularly in fine- 
textured or clay soils. 


Infiltration Estimates Based Upon Vege- 
tation and the Soil Profile, by H. N. 
Holtan, hydraulic engineer in the Water- 
shed Technology Research Branch, Soil 
and Water Conservation Research Divi- 
sion, Agricultural Research Service, Belts- 
ville, Md. Paper presented at the Winter 
Meeting of ASAE in Chicago, December 
1958, on a program arranged by the Soil 
and Water Division. Paper No. 58-518. 
This paper considers infiltration in two 

parts: The initial volume accruing in the 
upper horizons at diminishing rates, and the 
final constant rate associated with the res- 
tricting horizon of a given soil. The initial 
volume is computed as the total of available 
porosity in those horizons lying above the 
restricting layer, modified by a vegetative 
factor as an index of the efficiency of dis- 
tribution of infiltrated water to this poros- 
ity. This approach permits comparison of a 
volume, estimated as a finite quantity, with 
known features of the soil. It places a 
ceiling on the error of estimate. Time dis- 
tribution of the initial volume is computed 
on the demonstrated premise that the rate 
of infiltration diminishes as a function of 
volume exhaustion, tangential to the final 
constant rate. 


Results of Research on Plow-Plant 
Equipment Designed for Corn Pro- 
duction, by C. M. Hansen, L. S. Robert- 
son and B. Grigsby, respectively, assist- 
ant professor, agricultural engineering 
dept.; assistant professor, soil science 
dept., and professor, botany dept., Mich- 
igan State University, East Lansing, on a 
program arranged by the Power and Ma- 
chinery Division. Paper No. 58-616. 
This is a report involving a one-row corn 

planter unit, fitted with a herbicide appli- 

cator, mounted on the right side of a 4- 

wheeled tractor and operated while pulling 

a three 14-in. bottom plow. This “plow- 
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plant” method of growing corn reduced 
fuel and horsepower hours per acre to less 
than one-half that required by the conven- 
tional practices. The average yields from 
several locations was 10.9 bu. per acre in 
favor of the plow-planter. The minimum 
tillage practice of planting corn in press 
wheel or tractor tracks soon after plowing 
with a light smoothing tool behind the plow 
produced yields which compared favorably 
with plow-planting. Minimum tillage, how- 
ever, xequired about one-fourth more fuel 
and power per acre when the herbicide was 
applied in separate operation and one culti- 
vation was used. 


Factors Affecting the Pelleting of Hay, 
by J. L. Butler and H. F. McColly, re- 
spectively, assistant agricultural engineer, 
Georgia experiment Station, and profes- 
sor of agricultural engineering, Michigan 
State University. Paper presented at the 
Winter Meeting of the American Society 
of Agricultural Engineers, in Chicago, 
December 1958, on a program arranged 
by the Electric Power and Processing 
Division. Paper No. 58-806. 


Compressing hay into pellets or wafers 
appears to be a way of changing the physi- 
cal form of hay so that complete mecha- 
nization of hay handling from the windrow 
to the feed bunk may be attained, and at 
the same time allow more efficient utliza- 


X 10* to 2.5 X 10° for misalignments of 
3.2, 6.0, 8.8 and 14.7 percent of the diam- 
eter and for length-to-diameter ratios of 
1.3, 2.6, and 5.2. In summarizing the tests, 
the author states that observations indicated 
that the mean value of a series of measured 
misalignments will result in the same resist- 
ance to flow at the same Reynolds number 
as a constant misalignment of the same 
magnitude as the mean. 


Environmental Studies With Early- 
Weaned Pigs, by A. J. Muehling and 
A. H. Jensen, respectively, research asso- 
ciate, department of agricultural engineer- 
ing, and assistant professor, department 
of animal science, University of Illinois, 
Urbana. Paper presented at the Winter 
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Meeting of ASAE in Chicago, December 
1958, on a program arranged by the 
Farm Structures Division. Paper No. 58- 


710. 


Basic environmental work related in this 
paper was conducted in a controlled cham- 
ber. Pigs were weaned at two weeks of age 
and raised for three weeks on a dry, com- 
plete ration in a chamber at controlled con- 
ditions. Four pigs were put into each of 
eight 4 by 5-ft pens and different types of 
supplementary heat were studied. Measure- 
ments were taken of body weight and gain, 
feed consumption and conversion - rates, 
body and skin temperatures, and the power 
consumed by heating units. A summary of 
all data made during the tests is included in 
the paper. 


DENISTON 


Netal Roofing Nails 
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tion of transportation and storage facilities. 
Before a machine to perform this operation 
can be efficiently designed, the effects of 
the many variables encountered in the 
pelleting operation should be determined. 
The investigation reported in this paper 
was undertaken to determine the effects of 
some of these variables 


A Radiation Sensitive Brooder Control, 
by Gerald M. White and John G. Taylor, 
respectively, graduate research assistant, 
department of agricultural engineering, 
Purdue University and formerly agricul- 
tural engineer, Farm Electrification Re- 
search Laboratory, AERD, ARS, USDA 
(deceased). Paper presented at the 
Winter Meeting of ASAE, Chicago, De- 
cember 1958, on a program arranged by 
the Electric Power and Processing Divi- 
sion. Paper No. 58-801. 

A control which has been developed at 
Purdue University to regulate the radiant 
energy level in infrared chicken brooders is 
described in this paper. This control is 
responsive to radiation and convection as 
well as to the brooder air temperature. The 
primary advantage claimed for this instru- 
ment is that it is sensitive to heat transfer 
beneath the brooder by radiation and convec- 
tion as well as to the brooder air tempera- 
ture; whereas, most conventional thermo- 
stats are primarily sensitive to air tempera- 
ture alone. 


Effect of Misalignment on Capacity of 
Tile Flowing Full, by H. P. Johnson, 
research associate, agricultural engineer- 
ing department, Iowa State College, 
Ames. Presented at the Winter Meeting 
of ASAE, December 1958, on a program 
arranged by the Soil and Water Division. 
Paper No. 58-507. 

Laboratory tests described in this manu- 
script were conducted on model tile to 
determine the effect of different degrees of 
misalignment and length-to-diameter ratios 
on the capacity of tile. Tests were made 
through a range of Reynolds number of 3.5 
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Also furnished 
in RING SHANK and 
STRAIGHT SHANK 


No one type of nail is good for all types 
of duty. That’s why DENISTON de- 
signed a nail especially for use in applying 
metal roofing. One that would give a seal 
through which no moisture can penetrate. 

DENISTON “Lead-Seal”’ galvanized 
metal roofing nails have proven their effi- 
ciency because of these advantages— 
““lead-seal’’, triple-lock, drive screw shank 
and heavily zinc-coated for protection 
against rust. With this combination you 
get a nail that will easily last the lifetime 
of a roof. To insure superior quality, 
DENISTON ‘“Lead-Seal’’ nails are now 
available in galvanized finish only. 


All DENISTON nails are shipped in 
50 lb., 3-ply corrugated colorboard cartons. 
Descriptive literature will be sent immedi- 
ately upon request. 


DENCO ceaa-Head Meta! Rooting Nails 


6,000 pounds of pressure is used 


to compress the lead cold, both over 
and under the steel head of the nail 
as well as down the shank. This in- 
sures a tight head that is impossible 
to knock off when driving the nail. 
In addition, the lead forms a perfect 
seal in the hole made by the nail. 
The heads will not “‘pop”’ off from 
the expansion and contraction of 
the metal roofing nor from wind 


vibration. Bright or Galvanized Finish 


32 Years of Quality Nails 


THE DENISTON COMPANY 


4876 South Western Avenue e Chicago Y, Illinois 
IN CANADA: EASTERN STEEL PRODUCTS CO., LTD., PRESTON, ONTARIO 


% fF 
_ a ” 
Hig ee ee ee ee . 
ae 
ae * i Drive Triple- lead- 
ee Screw Lock Seal 
is Shonk and Bump 
= Gait Seo Be 
et SS te C | ii | wet ew 
é oe «=> 
us —. eae 
ae. s f 
ae g } 
Peg : ji 
Hi i » f 
ye ; _ é : 
Pee Ring a f Barbed 
eee i Shank Shank 
ee : eISP | 
eee ee ~5aA® 
aa eAA?2 
ied — 4 
ee aad chead 
a. ROOFING 
es _ NAILS , 
aa Peave matt 
tae, 
i a ee 169 


Farm Tractor Maintenance, by Arlen 


D. Brown and I. G. Morrison, second edi- 
tion. Cloth, 5% x 8% inches, 215 pages, 
indexed and illustrated. Published by The 
Interstate Printers and Publishers, 19-27 
North Jackson St., Danville, Ill. $3.50. 
This edition, designed to serve as a hand- 
book and textbook, places emphasis on pre- 
ventive maintenance of tractors. It is 
written for use by farmers, students and 
teachers, with the hope of preventing un- 
necessary repairs. Sections include chapters 
on preventive maintenance procedures, 
maintenance through careful operation, 
trouble-shooting, and tractor storage. 


Resource Training for Business, In- 
dustry, Government. Cloth, 5% x 8% 
inches, ix+159 pages, indexed and _illus- 
trated. Published by the Conservation Foun- 
dation, 20 East 40th St., New York, N. Y. 

This book is written to present the think- 
ing of a number of people concerned with 
conservation and conservation education. It 
attempts to give concrete and vivid answers 
to the questions, Where does resource train- 
ing stand today? How did it get there? 
Where is it heading in the future? It is in- 
tended to give its readers some understand- 
ing of the problems involved in a modern 
approach to conservation and conservation 
education, and of the way workers in the 
field are currently attacking these problems. 


There’s NO SUBSTITUTE 
for RAIN BIRD Sprinklers 


Only Rain Bird irrigation sprinklers have all the 
advantages that have made them famous the 
world over. Every Rain Bird sprinkler advance- 
.and in the field, 
Rain Birds never have been surpassed. For top 
yields...top quality...there’s no substitute for 


ment has been field-tested. 


Rain Bird sprinklers. 


There’s a world of satisfaction 
in the performance of Rain 
Bird Sprinklers. Send for free 


irrigation engineering data. 


RAINY SPRINKLER Si 3 
609 West Lake $ Street, Peoria, Mlinots 
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Knocking Characteristics of Pure Hy- 
drocarbons. Cloth, 8% x 1114 inches, iv 
+96 pages, indexed. Published by ‘the 
American Society for Testing Materials, 
1916 Race St., Philadelphia 3, Pa. $6.00 
(to ASTM members, $4.80). 


This volume, ASTM Special Technical 
Publication No. 225, contains a history of 
API Research Project 45, a description of 
test methods, discussions of data in the 
tables, knock-test data of pure hydrocarbons, 
correlation of knocking characteristics with 
molecular structure, and properties of com- 
pounds tested. Knock-test data of pure hy- 
drocarbons are presented in terms of ASTM 
octane numbers, critical compression ratios, 
17.6 supercharged ratings, legend and ex- 
amples of nomenclature. 


Professional Income of Engineers — 
1958, the Engineers Joint Council report. 
Engineers Manpower Commission, Engi- 
neers Joint Council, 29 West 39 St., New 
York 18, N. Y. $3.00. 

A comprehensive report which includes 
data on 190,200 engineers employed in in- 
dustry (155,000), government (federal 
18,000—states and local 11,500) and engi- 
neering education (5,700). The data is pre- 
sented in 42 tables including 23 industrial 
breakdowns, 3 government and 8 on engi- 
neering education. The report includes tab- 
ular presentations of data on 15,000 engi- 
neers with M.S. degrees and 4,000 with 
Ph.D. degrees. Also included are an age 
analysis of engineers in the U.S. and a 
comparative analysis of trends in engineer- 
ing income since 1953. 


Vinyl Resins, by W. Mayo Smith. Cloth, 
54%4x7%, VII + 282 pages, illustrated and 
indexed. Published by Reinhold Publishing 
Corp., 430 Park Avenue, New York 22, 
NN. Y.. 5.75. 
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This book surveys the applications of 
vinyl resins against background information 
on their types, properties, chemistry, manu- 
facture and fabrication. It covers recent ad- 
vances in the vinyl field and includes new 
polyvinyl chloride ‘‘pearls’’ and Delrin resin. 
The treatment of polymerization systems for 
vinyl chloride is developed in considerable 
detail. Many items expected to show un- 
usual growth such as vinyl laminates, rigids, 
foamed material and latex paints are 
brought into focus. The book contains prac- 
tical information pertinent to manufacturers, 
fabricators, and market developers. 


The National Fire Codes, Vol. IV, Ex- 
tinguishing Equipment, 1958. Cloth, 
5% x 8% inches, 1131 pages, indexed. For 
copies contact National Fire Protection 
Association, International, Executive Office: 
60 Batterymarch St., Boston 10, Mass. 

This volume contains a compilation of 
standards developed by the National Fire 
Protection Association and are used as a 
basis of good practice by property owners 
and others, and for legal and insurance 
purposes, in the United States, Canada, and 
other countries. 


Effect of Surface on the Behaviour of 
Metals. Cloth, 5% x 8% inches, vii+100 
pages, illustrated. Published by Philosoph- 
ical —s- Inc., 15 E. 40th St., New 
York 15, N. Y. $10.00. 


This sohnene contains the complete papers 
delivered at the Institute of Metallurgists 
Refresher Course held in 1957. Lecture 
titles are: Methods of Preparation and Ex- 
amination of Surfaces; Influence of Surface 
Treatments on Chemical Behaviour of 
Metals; Relationship Between Surface Con- 
dition, Friction and Wear; and Influence of 
Surface on the Physical Properties of 
Metals. 
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The following bulletins have been released 
recently. Copies may be obtained by writing to 
author or institution listed with each. 


Hydraulics of Closed Conduit Spillways: 

Part I. Theory and Its Application, by 
Fred W. Blaisdell, Technical Paper No. 12, 
Series B, January 1952 (revised February 
1958) 22 pages. 80 cents. 

Parts II through VII (combined). Re- 
sults of Tests on Several Forms of the 
Spillway, by Fred W. Blaisdell, Technical 
Paper No. 18, Series B, March 1958, 50 
pages. $1.50. 

Part VIII, Miscellaneous Laboratory Tests 
and Part IX, Field Tests, by Fred W. Blais- 
dell, Technical Paper No. 19, Series B, 
March 1958, 54 pages. $1.50. 

Part X. The Hood Inlet, by Fred W. 
Blaisdell and Charles A. Donnelly, Tech- 
nical Paper No. 20, Series B, April 1958, 
41 pages. $1.00. 

Order from University of Minnesota, St. 
Anthony Falls Laboratory, Minneapolis, 
Minn. 


Apromag Betakaritas AC-400 Tipusu Ara- 
tocseplogeppel (Gathering in of Small Corn 
by Means of Harvester-Thresher Combine 
Type AC-400), by Csaba Melykuti. No. 3 
1957, with summary in English, and a Hi- 
bridkukorica Vetomag Szaritas (Drying Hy- 
brid Maize Seed Corn), by Jeno Vamosi. 


No. 4, 1957, with summary in English. 
Order from Mezogazdasagi Kiado, Budapest. 


Soil Survey of the Many Peaks District, 
Albany Road Board, Western Australia, to- 
gether with a discussion on the genesis and 
definition of soils of the ‘‘Solonised” group, 
by L. J. H. Teakle. Leaflet No. 2070, 1953. 
Western Austraila Department of Agricul- 
ture Perth, Australia. 


Mechanized Cotton Production in Ala- 
bama, by T. E. Corley, C. M. Stokes and 
F. A. Kummer. Circular 127, January 1959, 
Agricultural Experiment Station of the 
Alabama Polytechnic Institute, Auburn, Ala. 


Using Low-Volume Farm Sprayers, by 
T. E. Corley. Circular 126, January 1959, 
Agricultural Experiment Station of the Ala- 
bama Polytechnic Institute, Auburn, Ala. 


Hand vs. Mechanical Feeding of Layers, 
by W. E. Matson and C. H. Zuroske, 
Bulletin 579, February 1958. Washington 
Agricultural Experiment Stations, State Col- 
lege of Washington. 


Environmental Physiology and Shelter 
Engineering, by R. E. Stewart and M. D. 
Shanklin, Research Bulletin 656, February 
1958. University of Missouri, Columbia, 
Mo. 


Ventilation and Air Conditioning for 
the Farm, by D. W. Works and J. E. 
Dixon. Farm Electrification Leaflet No. 41, 
April 1958. University of Idaho, College 
of Agriculture, Extension Division, Moscow, 
Idaho. 


Peanuts, Harvesting and Curing the 
Windrow Way, by W. T. Mills and J. W. 
Dickens, Bulletin 405, April 1958. Agricul- 
tural Experiment Station, North Carolina 
State College, Raleigh, N. C. 


LOW-COST, ALL-STEEL & in 1 


St ran-M 


_— 
aster 


Agricultural Drought in New England, 
by Robert S. Palmer. Technical Bulletin 97, 
Agricultural Experiment Station, University 
of New Hampshire, Durham, N.H. 


King-Post Nailed Trussed Rafters, by 
E. George Stern. Bulletin No. 36, January 
1959, Virginia Polytechnic Institute Wood 
Research Laboratory, Blacksburg, Va. 


Improved Dairy Housing, by J. Donald 
Wadsworth, Lloyd R. Hunsaker, Lyman H. 
Rich and George Q. Bateman. Extension 
Circular 268, Utah State University, Logan, 
Utah. 


Mulch Farming to Conserve Soil and 
Water, by J. T. McAlister. Copies may be 
obtained by writing to the author, Drawer 
504, Orangeburg, S. C. 


Poultry Houses with Scissor-Type Nailed 
Trussed Rafters, by E. George Stern, Bulletin 
No. 34, April 1958. Virginia Polytechnic 
Institute, Wood Research Laboratory, 
Blacksburg, Va. 


Cooling Eggs to Preserve Quality, by 
J. T. Clayton and J. W. Hough, Publication 
No. 319. Cooperative Extension Service, 
College of Agriculture, University of Mas- 
sachusetts, Amherst, Mass. 


Controlled Atmosphere Apple Storage, 
by F. W. Southwick and J. W. Zahradnik, 
Extension Bulletin No. 322. Cooperative 
Extension Service, College of Agriculture, 
University of Massachusetts, Amherst, Mass. 


Pole-Frame Farm Buildings, by A. W. 
Riddolls. Bulletin No. 338, September 1957. 
For copies, address the Secretary, Canter- 
bury Chamber of Commerce, P.O. Box 187, 
Christchurch, New Zealand. 


(Continued on page 174) 


LETS YOU STORE GRAIN AND 


. a 


EQUIPMENT UNDER ONE ROOF 


This double-purpose Stran-Master gives you 
its spacious center-storage area as a bonus. 
The complete building, in baked-on color, 
costs only slightly more than many single- 
purpose grain bins alone! Optional Stran- 
Steel grain drying system dries with natural 
air at lowest cost per bushel. You can hold 
grain safely for feeding, sealing or to sell 
later at higher market price. 


Choice of 6 factory-applied colors—blue, bronze, 
green, gray, rose and white. Baked-on coat- 
ings of vinyl aluminum over zinc-coated 
steel add colorful new beauty, extra years of 
maintenance-free service. Whether you do 
it yourself or use dealer’s crew, Stran-Master 
can be erected in days. Five-year purchase 
plan requires only one-fourth initial invest- 


and maintenance. 


sae ie ee ment. Get more: facts, mail coupon today. 
aa se , 
ae se peer aloe Stran-Masters can be designed to fit anor ich iin ssn i il ii aa dela — 
: 3. 4 Oi, specific needs. Many sizes, many interior layouts possible. | STRAN-STEEL CORPORATION, Dept. AE-5 | 
= > 6 | Detroit 29, Michigan: Send me the new Stran- | 
2 & 5 | Master catalog. Please quote cost for: ____ x | 
it Zz ae Stran-Master building to be used primarily for: | 
2 |§ Z Peli 
2 | FS ‘tools Dept. AE-5 l a | 
he NE STRAN-STEEL CORPORATION | Name 00 Student | 
a = ‘— \E Detroit 29, Michigan © Division of Py a a 
Re: I | City, State__ ; | 
TYPICAL FLOOR PLAN LAYOUT DEALERS EVERY WHERE feet ceeee cee cam GD GED GED DS GES GD GED GD ED aD ee ee oe ee _ 
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Literature listed below may be obtained 
by writing the manufacturer. 


Single-Phase Motors 

Robbins & Myers, Inc., Springfield, Ohio 

A new bulletin 470-B describing the 
company’s new, expanded line of integral 
horsepower single-phase motors available in 
ratings from % to 20 hp. The line includes 
open protected, totally enclosed fan-cooled 
and explosion-proof frames. The bulletin 
outlines weathering treatment to make mo- 
tors suitable for use in damp, dirty or 
corrosive atmospheres without need of other 
protection. Tabulated ratings, dimensions 
and weights are also included. 


Combines and Hay Rakes 


Allis-Chalmers Mfg. Co., Milwaukee 1, 
Wis. — Leaflet TL-2634 describing Gleaner- 
Baldwin combines for 1959, includes de- 
scription of models A, R, and B-Rice spe- 
cial, including new quick-detachable head- 
ers, and gives specifications for models A 
and R. Leaflet TL-2051 describes the No. 
77 parallel-bar mounted, and the No. 7 side 
rake and tedder (trailed) rakes. Includes 
applications and complete specifications of 
each product. 


Portable Irrigation Equipment 
Aluminum Co. of America, 769 Alcoa 
Bldg., Pittsburgh 19, Pa. — A 24-page book 
“Pipelines for Profit” covering portable irri- 
gation equipment, including aluminum tub- 
ing, couplings, sprinklers, etc., and their 
adaptation to various furrow and sprinkler 


irrigation systems. 
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RT CLUTCHES 


Reduce Friction * improve 
clutch release action * and 
Prevent lever throw-out 


Patented (No. 2818952) rolling fulcrum pin action, in 
tne release lever, results in much less friction and wear, 
and smoother release operation in this clutch than in 
some other types of clutches. Pin automatically returns 
to original position. Carefully balanced levers avoid 


lever throw-out at high speeds. 


ROCKFORD Clutch Division BORG-WARNER 


1325 Eighteenth Ave., Rockford, Ill., U.S.A. 
Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, II. 


Heavy Duty 


Oil or Dry 
Multiple Dise 


Heavy Duty 
Over Center 


Spring Loaded 
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Engine Bulletins 


Hercules Motors Corp., Canton, Ohio — 
Three bulletins describing, respectively, 4, 
6 and 3-cylinder models of new _ inter- 
changeable overhead-valve engines designed 
for use with gasoline, kerosene, LP gas or 
natural gas. These engines range in size 
from 45 to 131 hp. 


Sintered Nylon Parts 


Halex Corp., 26302 W.7 Mile Rd., De- 
troit 40, Mich.—A 4-page brochure on 
nylon components formed by cold pressing 
and oil sintering nylon powders in a process 
similar to that used in forming powdered 
metal parts. The bulletin includes property 
and application data on standard oil-impreg- 
nated parts with inorganic fillers designed 
for new or improved uses for nylon. 


Diesel Engines 


Detroit Diesel Engine Division, General 
Motors Corp., 13400 W. Outer Drive, De- 
troit 28, Mich. — An 8-page brochure con- 
taining comparative information relative to 
the diesel’s thermal efficiency, fuel energy 
value and costs, reliability, ruggedness, dur- 
ability, safety and braking. 


High-Speed Flexible Shafts 


Stow Manufacturing Co., 39 Shear St., 
Binghamton, N. Y. — This 2-page bulletin, 
No. 590, gives dimensional data on all 
sizes of high-speed flexible shafts, as well 
as information on the torque ratings in dif- 
ferent bends and the maximum operating 
speeds. 


Thermoplastics Brochure 


Westlake Plastics Co., Lenni Mills, Dela- 
ware Valley, Pa. — An illustrated brochure 
on Alphalux Thermoplastics. The brochure 
contains illustrated, detailed literature on 
Acrylux, Fluorolux, Styrolux, Hi-Styrolux, 
Ethylux, and Ultra-Ethylux, the six mate- 
rials comprising the Alphalux Thermo- 
plastics manufactured by the company. 


Fence Products 


U.S. Steel Corp., Steel and Wire Div., 
Rockefeller Bldg., Cleveland 13, Ohio — A 
41-page catalog “American Fence Products” 
listing fence and kindred products, includes 
also information and specifications on bale 
ties, corn cribs, hardware cloth, nails, roof- 
ing sheets, welded wire fabric, stone wire, 
trellises and agricultural wire rope. 


Flexible Coupling Catalog 


Acme Chain Corp., 821 Main St., Hol- 
yoke, Mass. — A new catalog on flexible 
couplings containing helpful information 
on the various types of Acme couplings, 
dimensions, list prices, horsepower ratings, 
and other information. 


Moisture Meter 

Industrial Instruments, Inc., 89 Com- 
merce Rd., Cedar Grove, Essex County, 
N. J. — This 6-page folder describes and 
illustrates the Bouyoucos Moisture Meter, 
designed as an easy-to-use method for elim- 
inating guesswork and water waste. 


New Holland Products 


New Holland Machine Co., New Hol- 
land, Pa.—Three brochures giving informa- 
tion on the company’s latest grassland ma- 
chinery. A 4-page folder describes their 
balers, rakes, mowers, conditioners, crop 
drying equipment, crop handling equip- 
ment, production-line silage equipment and 
manure spreaders. A second brochure de- 
tails information regarding the company’s 
New Hayliner 67 and Super Hayliner 68. 
A third folder gives information regarding 
their Super 55 Rolabar rake. All are illus- 
trated in color. (Continued on page 175) 
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. . . New Products 
(Continued from page 166) 


Vertical-Shaft Engine 


Wisconsin Motor Corp., Milwaukee, 
Wis., announces that it has added to its 
line of engines a vertical-shaft engine which 


has a power range from 24 to 6 hp at 1600 
to 3600 rpm. A larger model has a range 
from 34% to 7 hp in the same speed range. 
Features include tapered roller main bear- 
ings, forged aluminum connecting rod, 
counter-balanced and _ heat-treated drop- 
forged crankshaft, removable aluminum 
cylinder head and replaceable valve-stem 
guide. Lubrication is supplied by a vane- 
type oil pump which furnishes spray in the 
crankcase. A_ built-in mechanical flyball 
governor is furnished as standard equipment 
and requires no oiling or adjusting. Igni- 
tion is supplied by a dust and weather- 
sealed, outside-mounted, high-tension mag- 
neto with impulse coupling which is fur- 
nished as standard equipment. The impulse 
coupling produces a strong spark to permit 
easy starting at low cranking speed. 


Expands Diesel Line 
Detroit Diesel Engine Div., General 


Motors Corp., 13400 W. Outer Dr., De- 
troit 28, Mich., announces expansion of its 


line of two-cycle diesel engines ranging 
from 20 to 1650 hp. The addition includes 
eight new V and in-line engines. In the 
lower power ranges, the new additions in- 
troduce an entirely new group of engines 
known as the “53” series which resemble 
the series 71" engines, but are smaller and 
lighter in weight with a range in power 
from 20 hp to a maximum of 195 hp. In 
this series are in-line units of 2, 3, and 4 
cylinders and a 6-cylinder V engine of 195 
hp maximum. 

In the higher power ranges four new V- 
type engines of 6, 8, 12 and 16 cylinders 
ranging from 252 to 675 maximum hp are 
introduced. Also the 12-cylinder (12V-71) 
and the 16-cylinder (16V-71) are twinned 
to produce 1008 and 1350 maximum hp, 
respectively. When turbopowered the latter 
unit is said to boost maximum horsepower 
to 1650. 


Continuous-Flow Grain Drier 


The Hume-Fry Co., Inc., Garden City, 
Kans., announces a new line of continuous- 
flow grain driers, in which the grain is 


heated, dried and cooled in one continuous 
flow through the drier, the rate of flow be- 
ing regulated by a single hydraulic valve. 
The grain columns are constructed of heavy 
galvanized screen wire and all sheet metal is 
galvanized. The drier can be powered by a 
2 or 3-plow tractor, electric motor, or gaso- 
line engine. The burners will use either na- 
tural gas or liquefied propane and can be 
easily converted from one to the other. 
Fans are of the centrifugal-pressure type. 


Lift Disk Harrow 


Martin Steel Corp., Mansfield, Ohio, 
announces a new lift disk harrow developed 
by its Dunham Div. for 3-point-hitch trac- 


tors. It comes in two models: the standard 
model and the deluxe lift disk with triple- 
sealed ball bearings. It has a tubular welded 
steel frame to provide rigid strength. Fea- 
tures include fast gang adjustment and a 
wide range of cutting widths. Sealed bear- 
ings are optional. 


Reversing Transmission 


J. B. Foote Foundry Co., Fredericktown, 
Ohio, announces a small, low-cost reversing 
transmission now being mass _ produced. 


This transmission is designed specifically 
for requirements of riding lawnmower and 
other vehicle manufacturers using engines 
up to 5'4-hp capacity. It is a right-angle 
drive, 2%:1 ratio, weighs 7 1b, has one 
forward, one reverse speed and neutral. 
The unit is regularly furnished with lever 
and an 8-tooth No. 41 hardened steel roller 
chain sprocket. The unit is lubricated for 


life. 
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With Rex Roller Chains you get highest 
fatigue strength for longest chain life 
... ability to handle heavier loads and 
higher speeds because these chains 
have the PLUS VALUE— itch control! 
Every chain part carries its full share of 
the working load...no unequal load- 
ings to cause fatigue failures. Each link 
is accurate...pitch is precisely con- 
trolled. Result: no chain fatigue! To 
find out how pitch control helps you, 
mail the coupon. 


ROLLER CHAINS 


CHAIN Belt Company 
4681 W. Greenfield Ave. 415 
Milwaukee 1, Wis 


(In Canada: CHAIN Belt Canada Ltd., | 
1181 Sheppard Ave. East, Toronto, Ontario.) 


0 Send my copy of Bulletin 5725. 
00 Have a Rex Man call. 
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The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Buzzell, John R.—Asst. engr., Allis-Chalmers 
Mfg. Co. (Mail) 1105% Ridge St., La 
Porte, Ind. 


You start with a rugged, heavy-duty 
WISCONSIN AIR-COOLED engine. 
Compact and light-weight to reduce 
bulk and fit your equipment. High 
torque for load-lugging power. Air- 
cooling for all-weather serviceability in 
any climate, any weather, anywhere. 
Here are the “extras” available from 
Wisconsin to complete the ‘“‘power 
package” to most ideally suit your 
requirements: 

DRIVE: Centrifugal clutches; over- 
center clutch; clutch reduction with 
various ratios; reduction assemblies; 
adapters to take a spring-loaded clutch 
and transmission or torque converters. 
SPEED REGULATION: Your choice 
of many types of governor controls... 
hand-operated remote wire and lever 
controls; 2-speed agricultural controls 
(idle and load speed); provisions to 
mount controls of your own design. 
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Let“Wisconsin" Eng 
develop a complete power package 
for your equipment 


Byrnes, Mark K. — Chief project engr., 
Massey-Ferguson Ltd., Toronto 3, Ont., 
Canada 


Carroll, James R. — Agr. engr., rural elec- 
trical dev. rep., T.V.A., Wilson Dam, 
Ala. (Mail) 2158 Norwood Blvd., Flor- 
ence, Ala. 


Gibb, John A. C.—Lecturer in farm mechan- 
ization, University of Reading, Reading, 
Berks., England 


Greiner, Lee M. — Res. asst., dept. of agr. 
eng., University of Massachusetts, Am- 
herst, Mass. 


Hatzilacos, George A. — Asst. to mgr. and 
chief of the agr. office of the M.C.S., (at 
the Greek Ministry of Agriculture) 
Branch of Thessaly. (Mail) St. Kilkis 5— 
Palea, Volos, Greece 
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FUEL SYSTEM: Gasoline and LPG 
for domestic applications; alcohol, 
kerosene, No. 1 fuel oil or kerosene for 
export (or as specified). 


HYDRAULIC POWER: All Wisconsin 
4-cylinder models can be equipped 
with integrally-mounted hydraulic 
pump. 


ELECTRICAL EQUIPMENT: 6-and 
12-volt electric starters and generators 
for all models, 3 to 56 hp. Solenoid 
switches and automatic choke for re- 
mote or automatic starting. 


Let us help you build the right Wis- 
consin Engine into your equipment... 
power to fit the machine and the job. 
Tell us about your problem. We’d like 
to co-operate. For a briefing on the 
Wisconsin engine line, write for Bulle- 
tin S-237. 


WISCONSIN MOTOR CORPORATION 


J MILWAUKEE 46, WISCONSIN 
World’s Largest Builders of Heavy-Duty Air-Cooled Engines 
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Hohnl, Kurt E. — Asst. chief agr. engr., J. I. 
Case Co., Clausen Works. (Mail) 1226 
Lombard Ave., Racine, Wis. 


Isaacson, Joel — Asst. in agr. eng., Tech- 
nion, Israel Institute of Technology. 
(Mail) 8 Herman Cohen St., Tel Aviv, 
Israel 


Kummerer, Richard A. — Sales engr., Agrti- 
cultural Chain Division, Chain Belt Co. 
(Mail) 16410 Betty Lane, South Hol- 
land, Ill. 


McMillan, William D. — Jr. res. engr., dept. 
of irrigation, University of California, 
Davis, Calif. 


Martin, Lewis L. — Agr. engr., Ft. Apache 
Indian Agency, Box 428, Whiteriver, 
Ariz. 


Neal, Wilson F. — Civil engr., SCS, USDA, 
210 Frankland Bldg., Jackson, Tenn. 


Pope, John W. R., Jr. — Sales engr., Con- 
tinental Gin Co. (Mail) 3556 E. Wash- 
ington Ave., Fresno 2, Calif. 


Rigsby, James B. — Training mgr., Monarch 
Equipment Co., P.O. Box 2157, Louis- 
ville, Ky. 


Richardson, John R. — Rural rep., Virginia 
Electric and Power Co., P.O. Box 1194, 
Richmond, Va. 


Rossi, John A. — Pump tester, Pacific Gas 
and Electric Co. (Mail) 258 N. Fulton, 
Fresno 1, Calif. 


Seiple, J. Waldo — Project engr., John 
Deere Tractor Research and Engineering 
Center, P.O. Box 270, Waterloo, Iowa 


Steffen, Sylvester L. — Res. and promotional 
coordinator of Harvestall Industries. 
(Mail) Dept. of Botany, Iowa State Col- 
lege, Ames, Iowa 


Tagg, William $. — Megr., bldgs. and equip. 
dept. of farm supplies, Pennsylvania 
Farm Bureau Coop. Assn., 3609 Derry 
St., Harrisburg, Pa. 


Taylor, Sterling A. — Prof. of physics and 
soil science, Utah State University. 
(Mail) 520 South 6 East, Logan, Utah 


TRANSFER OF MEMBERSHIP 
Henkin, Ezra N. — Acting chief eng. advisor, 
Soil Conservation Div. (Mail) Hohft, 
Kfar Vitkin, Israel (Associate Member to 
Member ) 


Meyer, L. Donald — Agr. engr. (SWCRD, 
ARS), USDA. (Mail) Agr. Eng. Bldg., 
Purdue University, Lafayette, Ind. (Asso- 
ciate Member to Member) 


Twist, Oliver M. — Head checker, Caterpillar 
Tractor Co. (Mail) R.R. 1, Washington, 
Ill. (Associate Member to Member) 


. . . New Bulletins 
(Continued from page 171) 


Comparative Efficiency of Two Methods 
of Windrow-Harvesting White Clover Seed, 
by A. W. Riddolls and D. L. King. Reprint 
from Journal of Agricultural Engineering 
Research, Vol. 2, No. 3, 1957. Copies may 
be obtained from the Secretary, Canterbury 
Chamber of Commerce, P.O. Box 187, 
Christchurch, New Zealand. 


Potato Harvesting Machinery, by G. G. 
Lindsay. Bulletin No. 345, April 1958. For 
additional copies write to the Secretary, 
Canterbury Chamber of Commerce, P.O. Box 
187, Christchurch, New Zealand. 
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PERSONNEL SERVICE BULLETIN 


Note: In this bulletin, the following listings 
current and previously reported are not repeated 
in detail; for further information see the issue 
of AGRICULTURAL ENGINEERING indicated. ‘‘Agri- 
cultural Engineer’’ as used in these listings is 
not intended to imply any specific level of pro- 
ficiency or registration as a professional engi- 
neer. Items published herein are summaries of 
mimeographed listings carried in the Personnel 
Service, copies of which will be furnished on 
request. To be listed in this Bulletin, request 
form for Personnel Service listing. 


PosITIONS OPEN — 1958 — OCTOBER — 
O-321-832. NOVEMBER — 0-330-834, 331-835, 
343-857, 344-838. DECEMBER — 0O-352-839, 
349-841, 349-842, 362-844. 1959 — JANUARY 
— O-418-845. FEBRUARY — 0O-13-901. 


PosITIONS WANTED — 1958 — OCTOBER — 
W-314-52, 315-53. NOVEMBER — W-332-55, 
324-56, 339-59, 318-60. DECEMBER — W-347- 
61, 345-62, 346-63, 358-64, 363-65, 364-66. 
1959 — JANUARY — W-355-67, 383-68, 411-69, 
412-70, 406-71, 419-72, 422-73. FEBRUARY — 
W-9-1, 17-2, 22-3, 23-4, 20-5. 


NEW POSITIONS OPEN 


AGRICULTURAL ENGINEER (graduate re- 
search assistant) for half-time work and half- 
time graduate study toward MSAE. Work will 
be helping extension agricultural engineer pre- 
pare literature for rural electric extension pro- 
gram at a north central state college. BSAE. 
Initiative. Ability to work with others. Desire 
and ability to do graduate work. Two weeks 
vacation per year. Salary $2400 for 12 months. 
0-35-902 


AGRICULTURAL ENGINEERS (graduate 
fellowships) to work for MSAE with concentra- 
tion on cotton ginning engineering, in a south- 
eastern state college. Age under 35. BSAE or 
BSME. Acceptable for admission to graduate 
school. Interest in cotton ginning research or 
education. Application deadline for 1959-60 
school year, April 1. Salary $2500 for 12 
months. O-38-903 


AGRICULTURAL ENGINEER for product 
design and general engineering in livestock 
equipment manufacture. Midwest location. No 
age limit. Must be fully acquainted with metal 
working machines and livestock equipment. Ad- 
vancement according to ability. Salary open. 
O-39-904 


AGRICULTURAL ENGINEER for design 
and development work on tillage and seeding 
machinery with major full line manufacturer 
in Midwest. BS degree in agricultural engineer- 
ing. Minimum of 2 years experience in ma- 
chine design. Usual personal qualifications 
for engineering work with manufacturer. Salary 
open. O-411-905 


AGRICULTURAL ENGINEER for teaching, 
(half-time) and research (half-time) in farm 
structures at an _ eastern state university. 
Teaching load shared with other staff members. 
Wide choice of new and challenging research 
projects. PhD with BSAE or equivalent pre- 
ferred. MS with experience considered. Farm 
background and some teaching or research ex- 
perience desired. Cooperative man with initia- 
tive, strong desire to get practical answers to 
problems, and willing to accept responsibility. 
Unlimited opportunities for cooperation within 
the department and with other departments on 
research projects. Physical plant and facilities 
excellent. Salary open, competitive for quali- 
fications desired. O-45-906 


AGRICULTURAL ENGINEER for teaching 
(half-time) and research (half-time) in soil and 
water field at an eastern state university. 
Teaching load shared with other staff members. 
Wide choice of new and challenging research 
projects. PhD with BSAE or equivalent pre- 
ferred. MS with experience considered. Farm 
background and some teaching or research ex- 
perience desired. Cooperative man with initia- 
tive, strong desire to get practical answers to 
problems, and willing to accept responsibility. 
Unlimited opportunity for research project co- 
operation within the department and with other 
departments. Excellent physical plant and 
facilities. Salary open, competitive for qualifi- 
cations desired. O-45-907 


NEW POSITIONS WANTED 


AGRICULTURAL ENGINEER for design, 
development, research, sales or service in 
power and machinery or soil and water field, 
with industry or public service, in South or 
Midwest. Limited travel. Married. Age 24. 
No disability. BSAE, 1958, Virginia Polytechnic 
institute. Farm background. Summer work 
experience with excavating firm 4 summers, 


with building contractor 2 summers. Active 
duty with Army Signal Corps 6 months. Avail- 
able on reasonable notice. Salary $4500. 
W-25-6 


AGRICULTURAL ENGINEER for design, 
development, research or teaching in farm 
structures or materials handling with industry 
or public service in Midwest or Southwest. 
Limited travel. Single. Age 30. No disability. 
BSAE, 1951, Kansas State College. Farm 
background, with 4-H and FFA experience. 
Self-employed in cattle and hog feeding opera- 
tion past 4 years. Commissioned service in 
USAF 43 months, including service as naviga- 
tion instructor 28 months. Available June 1. 
Salary open. W-26-7 


AGRICULTURAL ENGINEER for machine 
design and development in automatic processing 
and handling equipment as well as heavier 
agricultural equipment, or stress analysis work 
in power and machinery, with industry or fed- 
eral agency. Any location. Married. Age 24. 
Vision corrected by glasses. BSAE, 1957; MSAE 
expected June 1959, Pennsylvania State Univer- 
sity. Farm background. Summer work experi- 
ence with vegetable packer, farm equipment 
manufacturer and state university. Available 
in June. Salary open. W-32-8 


AGRICULTURAL ENGINEER for research 
or management in soil and water field with 
manufacturer or consultant, preferably in 
Philadelphia or vicinity, or in California. Mar- 
ried. Age 30. No disability. BS in irrigation 
engineering, 1953, University of California. 
Experience one year on drainage problems of 
Naval bases, one year with Army on flood con- 
trol and drainage problems in north Califor- 
nia. In Israel 3% years as district engineer 
on water supply, irrigation and drainage work. 
Available on reasonable notice. Salary $7500. 
W-33-9 


AGRICULTURAL ENGINEER for develop- 
ment or management in product development 
or production control for soil and water field, 


with manufacturer or federal agency. South, 
Southwest, West or Northwest location. Mar- 
ried. Age 26. No disability. BSAE 1956, 


Mississippi State College. Part time work in 
agricultural experiment station one year while 
in college. One summer as shop manager and 
sales engineer with irrigation equipment dis- 
tributor. With aircraft manufacturer 6 months 
as mathematical stress engineer, before called 
into Service. Commissioned service in USAF 
since January 1957, mostly as security and law 
enforcement officer. Available August 1. Salary 
$6,000. W-30-10 


. . . Manufacturers’ Literature 
(Continued from page 172) 


Hydraulic Bulletin 

Webster Electric Oil Hydraulics Div., 
Racine, Wis. — A 16-page publication, 
bulletin H3A3, photo illustrated with de- 
tailed specifications of the company’s posi- 
tive displacement gear-type pumps and fluid 
motors and valves. 


Steel Buildings in Color 


Stran-Steel Corp., Detroit 29, Mich. — 
This 4-page brochure, No. 581-215, details 
information on the company’s recent de- 
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velopment of steel buildings in color with 
the use of a new vinyl-aluminum protective 
coating. A color guide is included in the 
brochure showing the six metallic colors 
of blue, rose, green, bronze, white and 
gray which are available. 


Filtration Manual 

Purolator Products, Inc., Rahway, N. J.— 
This 32-page booklet is prepared as a 
manual for designers who require data on 
filters and filter application. Subjects dis- 
cussed are, where and why filters are used, 
planning filtration in advance, filtration en- 
gineering, where the designer can select a 
filter, and applications that call for spe- 
cialized study. Price $1.00. 


AGRICULTURAL ENGINEERING 


Specially designed for greatest protec- 
tion against failure—that’s Rex High- 
Fatigue Steel Detachable Chain. It’s 
150% higher in fatigue strength than 
standard types, has 33% greater tensile 
strength. Coined end bars increase 
bearing surfaces for greater resistance 
to wear and stretch. A new-type coupler 
allows easy assembly and disassembly. 
Has strength of higher cost chains plus 
a loose-fitting pin joint, which resists 
binding due to corrosion. Sizes: 62, 
HF-62A and HF-67. 


HIGH-FATIGUE 
STEEL DETACHABLE CHAINS 


CHAIN Belt Company 

4681 W. Greenfield Ave. 

Milwaukee 1, Wisconsin 

(In Canada: CHAIN Belt Canada Ltd., 

1181 Sheppard Ave. East, Toronto ) 

0 Please send full information on Rex 
High-Fatigue Steel Detachable Chains 
and Attachments. 

0 Have a Rex Man call. 
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Index to Advertisers 


Rockwell-Standard Corp., 


Universal Joint Div. —.......--_---_-_---s«*132 
Rollway Bearing Co., Inc... 126 
Ross Gear & Tool Co., Inc... s«‘d2i‘'2.'A 
Spraying Systems Co... «78 
Stran-Steel Corp. - epson ee 
Timken Roller Bearing Co. 4th Cover 
eee > 
Whitney Chain Co. GS 
Wisconsin Motor Corp... s«*d'S 


ADVERTISING REPRESENTATIVES 


Aetna Ball & Roller Bearing Co. 6 6 CO 3rd Cover 
American Zinc Institute 166 = Locke Steel Chain Co. sC«*d'‘WG'S 
Armco Drainage & Metal Products 163. National Rain Bird Sales & Eng. Corp. 170 
Armco Steel Corp. 125 National Seal Div., geatatageaal 
Bower Bearings, Inc. a 
Automotive Gear Div., Eaton Mfg. Co. 117 
N Products, Inc. we tatcctes) WD 
Bearings Co. of America Div., as ane Tuas 
Federal-Mogul-Bower Bearings, Inc. 131 | New Departure, 
; : Div. General Motors Corp... 2nd Cover 
Bower Roller Bearing Div., 
Federal-Mogul-Bower Bearings, Inc. 119 portland Cement Assn... —s—:«C*d‘S‘OZ 
J. 1. Case Co. 115 Rockford Clutch Div., 
Chain Belt Co. 173,175  Berg-Warner Corp. 172 
Cleveland Graphite Bronze, 
Div. of Clevite Corp. 167 
Deere & Co. 122, 123 
, New York 17 — BILLINGSLEA AND FICKE, 
The Deniston Co. 169 420 Lexington Ave. LExington 2-3667 
Eastman Mig. Co. sha Chicago 2—DwIGHT EARLY AND SoNs, 100 
Electric Wheel Co., Div. of N. La Salle St. CEntral 6-2184 
The Firestone Tire & Rubber Co... 164 San Francisco 5 — MCDONALD-THOMPSON, 
Federal-Mogul Div., Federal-Mogul- 625 Market St. YUkon 6-0647 
Bower Bearings, Inc. 128 Los Angeles 5 — McDOoNALD-THOMPSON, 
Hammer Blow Tool Co. 168 3727 W. Sixth St. DUnkirk 7-5391 
Hart Equi fe. 170 ~=—Seattle 4 — McDoNaALp-THOMPSON, 1008 
atraccoeniiens Western Ave. MA. 3-3766 
Industrial Inst ts, Inc. 162 
ee ne Portland 1 — MCDOoNALD-THOMPSON, 404 
International Harvester Co. 127 Times Bldg. CApital 2-5146 


Denver 3 — McCDONALD- THOMPSON, 620 
Sherman St. KEystone 4-4669 


Houston 6—McDONALD-THOMPSON, 3217 
Montrose Blvd. JA. 9-6711 


Tulsa 4 — McDONALD-THOMPSON, 2010 
South Utica. Riverside 3-1981 


Phoenix — McDONALD-THOMPSON, 541 
West Claremont. CRestwood 4-1342 


Advertising Manager: 
420 Main St., 
3-2700 


RAYMOND OLNEY, 
St. Joseph, Mich. YUkon 
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p acti Steel pee: sprocl 


_ chain provides s dependable pov power | 
_ transmission and material convey- 


ing on the finest farm. machine: 


farm spraying 


for better performance 
TeeJet Spray Nozzles for 
accurate spray projection and 
uniform pattern. Choice of 
over 400 interchangeable 
orifice tips. 


for easier installation 
Split-Eyelet TeeJet 
Connectors to simplify 
nozzle and drop pipe 
installation on booms. 
Special clamp gives extra 


strength, positive closure. 


for better control 

TeeValve for two and three 
section boom spray selection. 
Pressure relief valves, suction 
and line strainers and all 
other accessories for boom 
and hand sprayers. 


For complete information 
write for Catalog 30. 


SPRAYING SYSTEMS CO. 
Bellwood, Ill. 


3226 Randolph St. « 
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COMPLETE LINE of Link-Belt agricul- 
tural chains, sprocket wheels and at- 
tachments permits cost-saving special- 
ization—ofters the right chain for all 
your conveyor and drive requirements. 
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ACCURATE MANUFACTURE and inspec- 
tion with specialized machines allow 
mass-production economies. Extensive 
facilities are ample to meet your pro- 
duction schedules. 
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The good name of your machine is) Tee / ... and quality should be your first 


LINK-BELT'’s first consideration ... consideration in the chain you buy 


TNT BELT x 
9 1\|' @& =f EE olen 
v7 L NDE = BF CEECHE 
of your equipment! 


Here’s how LINK-BELT tailors 
drive and conveyor chains 
for the stresses they'll 

meet on your equipment 


" kgpaagend chain designs are based 
on needs determined in field 
tests under actual working condi- 
tions. And by combining these re- 
sults with modern laboratory controls 
and facilities of the world’s largest 
chain plant, Link-Belt assures you 
of uniform quality chain for long 
drive and conveyor life. In addition, 
Link-Belt’s broad line permits un- 
biased recommendations. Specific 
horsepower, loading and speed re- 
quirements of your equipment can 
all be satisfied. 

Let these broad facilities and ex- 
perience help protect the good name 
of your machine. For information, 
call the chain specialist in your 
nearby Link*Belt office. 


THIS JOHN DEERE 227 CORN PICKER incorporates 
both Link-Belt precision steel roller chain and 
“AG™ chain—each chosen for its ability to 
satisfy specific operating conditions. 


LABORATORY CONTROL assures you 
that each chain meets rigid uniformity 
specifications. Our modern laboratory 
continuously explores new refinements 
to increase chain life. 
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gp Pte " 
> = = Ye ° —_ —_— — LINK-BELT COMPANY: Executive Offices, Prudential Plaza, 
va § i | £ Bs d ‘ a. \y , Ty nt - Chicago 1. To Serve Industry There Are Link-Belt Plants, 
Be ay 4 i . wa ef = ion a i Sales Offices, Stock Carrying Factory Branch Stores and 
& = & ‘% AN \ wa) PP i. |. | Distributors in All Principal Cities. Export Office, New 
= & ye ms Ba Se Bh York 7; Canada, Scarboro (Toronto 14); Australia, Mar- 
we rickville (Sydney), N.S.W.; South Africa, Springs. Repre- 
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Allis-Chalmers engineers get maximum design 
economies with all-TIMKEN-bearing gear box 


LLIS-CHALMERS engineers wanted to use indirect 
A bearing mountings on both the input and output 
shafts in the gear box of their Model 90 ALL-CROP har- 
vester. This would enable them to take advantage of the 
effective spread principle of Timken bearings (illustrated 
above)—obtain maximum shaft and gear rigidity. They 
saved costly manufacturing steps and here’s how: 

1) By using a simple, split collar for bearing adjustment 
and a snap-ring at the bevel pinion, costly drilling and 
tapping or threading of the input shaft was eliminated. 


2) The simplified mounting of the Timken bearings on 
the output shaft made possible a bench assembly which 
facilitated bearing adjustment by simply using the nut 

at the end of the shaft. The bearing assembly is located 

in the housing through the use of a grooved cup spacer 
and set screw, permitting through-boring of the housing. 


NOT JUST A BALL () NOT JUST A ROLLER © THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL 9 AND THRUST ~ LOADS OR ANY COMBINATION 


effective center 


Timken® bearings on input 
and output shafts cut 
manufacturing costs, 


give maximum rigidity 


Simpler and more compact designs are big reasons why 
more and more engineers are standardizing on Timken 
bearings. Tapered construction lets Timken bearings take 
any combination of radial and thrust loads. Full-line 
contact between rollers and races gives Timken 
bearings extra load-carrying capacity. Shafts are held 
concentric with housings— making closures more effec- 
tive. Dirt stays out; lubricant stays in. Timken bearings 
enable agricultural engineers to lick their three big- 
gest problems: 1) combination loads, 2) dirt, 3) ease of 
operation—give the farmer a better, more economical 
machine. 


For help in designing your new bearing applications, 
contact our sales engineers or write The Timken Roller 
Bearing Company, Canton 6, Ohio. Canadian plant: St. 
Thomas, Ontario. Cable address: ““TIMROSCO”’. 


The farmer’s 
assurance of better 


design [7 
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